Uemson  university 


3   1604  019   888  397 


i 
i 


IM»IMm*M«<i 


'    . 

HUtMMWUUSMI 


§     I 


wtmKtmamammmtwmmntmmm 


'  ' 


Li 


Clemson  College  Library 


DEPARTMENT   OF   THE   INTERIOR 
UNITED   STATES  GEOLOGICAL  SURVEY 

GEORGE  OTIS  SMITH,  DIRECTOR 


WATER-SUPPLY   PAPERS 


Nos.  307-309 


WASHINGTON 

GOVERNMENT   PRINTING   OFFICE 

4914 


Digitized  by  the  Internet  Archive 
in  2013 


http://archive.org/details/watersupplyirrig0709unit 


CONTENTS 


Water-supply  paper  307;  Surface  water  supply  of  United  States,  1911,  pt.  7,  lower 
Mississippi  River  basiu. 
Same  308;  Surface  water  supply  of  United  States,  1911,  pt.  8,  western  Gulf  of 

Mexico. 
Same  309;  Surface  water  supply  of  United  States,  1911,  pt.  9,  Colorado   River 
basin. 

m 


DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  GEOLOGICAL  SURVEY 

GEORGE  OTIS  SMITH,  Director 


Water-Supplt  Paper  307 


SURFACE  WATER  SUPPLY  OF  THE 
UNITED  STATES 

1911 

PART  VII.  LOWER  MISSISSIPPI  RIVER  BASIN 


PREPARED   UNDER   THE   DIRECTION   OF   M.  O.  LEIGHTON 


BY 


W.  B.  FREEMAN  and  H.  J.  DEAN 


WASHINGTON 

GOVERNMENT    PRINTING    OFFICE 
1913 


CONTENTS. 


Page. 

Authorization  of  work 5 

Publications 6 

Definition  of  terms 8 

Convenient  equivalents ' 9 

Explanation  of  data 10 

Accuracy  and  reliability  of  field  data  and  comparative  resuUs 12 

Cooperation  and  acknowledgments , 13 

Division  of  work 14 

Gaging-station  records 14 

Arkansas  River  basin 14 

East  Fork  of  Arkansas  River  near  Leadville,  Colo 14 

Arkansas  River  at  Granite,  Colo 16 

Arkansas  River  at  Salida,  Colo 18 

Arkansas  River  at  Canon  City,  Colo 20 

Arkansas  River  at  Pueblo,  Colo 22 

Arkansas  River  at  Nepesta,  Colo 24 

Arkansas  River  at  New  Fort  Lyons,  Colo 25 

Arkansas  River  at  Holly,  Colo 27 

Tennessee  Fork  near  Leadville,  Colo 29 

Half  Moon  Creek  near  Leadville,  Colo 30 

Cottonwood  Creek  near  Buena  Vista,  Colo 31 

Cottonwood  Creek  below  Hot  Springs,  near  Buena  Vista,  Colo 32 

North  Cottonwood  Creek  near  Buena  Vista,  Colo 34 

Chalk  Creek  near  St.  Elmo,  Colo 35 

South  Fork  of  Arkansas  River  at  Poncha,  Colo 37 

Poncha  Creek  at  Poncha,  Colo 38 

West  Beaver  Creek  near  Victor,  Colo 39 

Purgatory  River  at  Trinidad,  Colo 40 

Big  Sandy  Creek  at  Hugo,  Colo 42 

Big  Sandy  Creek  at  Kit  Carson,  Colo 44 

Big  Spring  Creek  near  Arena,  Colo 44 

Canadian  River  at  Logan,  N.  Mex 45 

Chico  Rico  Creek  near  Raton,  N.  Mex 46 

Una  del  Gato  Creek  near  Raton,  N .  Mex 48 

Cimarron  River  at  Ute  Park,  N .  Mex 49 

Rayado  River  near  Cimarron,  N .  Mex 51 

Rayado  River  near  Abreu's  ranch,  near  Cimarron,  N.  Mex 52 

Mora  River  and  La  Cueva  canal  at  La  Cueva,  N .  Mex 54 

Sapello  River  at  Los  Alamos,  N .  Mex 57 

Pajarito  Creek  near  Hanley ,  N .  Mex 59 

Ute  Creek  near  Logan,  N .  Mex 59 

Yazoo  River  basin 65 

Tallahatchie  River  at  Batesville,  Miss 65 

Tallahatchie  River  at  Philipp,  Miss 6G 

3 


4  CONTENTS. 

Gaging-station  records — -Continued . 

Yazoo  River  basin — Continued.  Page. 

Yazoo  River  at  Greenwood,  Miss 68 

Coldwater  River  at  Savage,  Miss 73 

Yalobusha  River  at  Grenada,  Miss 75 

Sunflower  River  near  Ruleville,  Miss .  77 

Sunflower  River  at  Baird,  Miss 78 

Red  River  basin 79 

Red  River  at  Arthur  City,  Tex 79 

Wichita  River  at  Wichita  Falls,  Tex 83 

Miscellaneous  measurements 84 

Index 85 


ILLUSTRATIONS. 


Page. 

Plate  I.  Map  of  United  States  showing  mean  annual  precipitation 12 

II.  Map  of  United  States  showing  mean  annual  run-off 12 

III.  Typical  gaging  stations:  A,  Cable  station  with  automatic  gage;  H, 

For  bridge  measurements 12 

IV.  Small  Price  current  meter 13 


SURFACE  WATER  SUPPLY  OF  THE  LOWER  MISSISSIPPI 
RIVER  BASIN,  1911. 

By  W.  B.  Freeman  and  H.  J.  Dean. 


AUTHORIZATION   OF  WORK. 

This  volume  is  Part  VII  of  a  series  of  12  reports  presenting  results 
of  measurements  of  flow  made  on  certain  streams  in  the  United 
States  during  the  calendar  year  1911.  The  reports  are  listed  in  the 
following  table: 

Papers  on  surface  water  supply  of  the  United  States,  1911. 


Part.a 

No. 

Title. 

I 

301 

North  Atlantic  coast. 

II 

302 

South  Atlantic  coast  and  eastern  Gulf  of  Mexico. 

III 

303 

Ohio  River  basin. 

IV 

304 

St.  Lawrence  River  basin. 

V 

305 

Upper  Mississippi  River  and  Hudson  Bay  basins. 

VI 

306 

Missouri  River  basin. 

VII 

307 

Lower  Mississippi  River  basin. 

VIII 

308 

Western  Gulf  of  Mexico. 

IX 

309 

Colorado  River  basin. 

X 

310 

Great  Basin. 

XI 

311 

Pacific  coast  in  California. 

XII 

312 

North  Pacific  coast. 

a  For  the  purpose  of  uniformity  in  the  presentation  of  reports,  a  general  plan  has  been  agreed  upon  by  the 
United  States  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather  Bureau, 
and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has  been  divided 
into  12  parts,  whose  boundaries  coincide  with  natural  drainage  lines  indicated  by  the  parts  of  the  report. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation. 
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Since  the  fiscal  year  ending  June  30,  1895,  successive  sundry  civil 
bills  passed  by  Congress  have  carried  the  following  item  and  appro- 
priations : 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  year  ending  June  30 — 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50,  000 

1901  to  1902,  inclusive 100,  000 

1903  to  1906,  inclusive 200,  000 

1907 150,  000 

1908  to  1910,  inclusive 100,  000 

1911  to  1913,  inclusive 150,  000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated.  Acknowledgement  for  such  cooperation  is  made 
on  page  13  and  also  in  connection  with  the  description  of  each  station 
affected  by  the  cooperative  work. 

PUBLICATIONS. 

Measurements  of  stream  flow  have  been  made  at  more  than  2,000 
points  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
the  Hawaiian  Islands.  During  1911  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizations  at  about  1,500 
points  in  the  United  States,  and  many  discharge  measurements  were 
made  at  other  points.  In  connection  with  this  work  data  were  also 
collected  in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country  and 
will  be  made  available  in  the  regular  surface  water  supply  papers  from 
time  to  time.  A  complete  list  of  the  gaging  stations  maintained  by 
the  Survey  to  and  including  1910  and  a  list  of  the  papers  relating  to 
the  water  supply  of  the  country  has  been  published  as  Water-Supply 
Paper  280.  An  index  to  the  reports  containing  stream-flow  measure- 
ments prior  to  1904  has  been  published  as  Water-Supply  Paper  119. 

For  each  calendar  year  there  has  been  prepared  a  report  embodying 
the  stream-flow  data  collected  during  that  year,  which  has  been 
published  either  as  a  part  of  the  annual  report  of  the  Director,  as  a 
bulletin,  or  as  a  water-supply  paper,  as  shown  by  the  following  table: 


LOWER   MISSISSIPPI   RIVER  BASIN. 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
[A=\nnual  Report;  B  =  Bulletin;  WS= Water-Supply  Paper.] 


Report. 


Character  of  data. 


Year. 


10th  A,pt.  2. 
11th  A,  pt.  2. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 


B  131 

16th  A,  pt.  2. 
B  140 


WS11 

18th  A,  pt.  4. 

WS15 


WS 


19th  A,  pt.  4. 
WS27 


WS28. 


20th  A,  pt.  4.. 
WS  35  to  39... 
21st  A,  pt.  4... 
WS  47  to  52... 
22d  A,pt.  4... 

WSG5,  06 

WS75 

WS  82  to  85... 
WS97to  100.. 
WS  124  to  135. 
WS  165  to  178. 
WS  201  to  214. 
WS  241  to  252. 
WS  261  to  272. 
WS281  to  292. 
WS  301  to  312. 


Descriptive  information  only. . 
Monthly  discharge 

....do 

Mean  discharge  in  second-feet. 


Monthly  discharge  (long-time  records,  1871  to  1893) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Descriptive  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Descriptions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  junction  of  Missouri  and  Platte,  and  western 

United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratings,  and  gage  heights,  eastern  United  States, 

eastern  Mississippi  River,  and  Missouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings , 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Complete  data 


Complete  data,  except  descriptions. 
Complete  data 

....do 


1884   to   Sept., 

1890. 
1884  to  June  30, 

1891. 
1884  to  Dec.  31, 

1892. 
1888  to  Dec.  31, 

1893. 
1893  and  1894. 

1895. 

1890 

1895  and  1896. 


1897. 

1897. 
1898. 


1899. 
1899. 
1900. 
1900. 
1901. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907- 
1909. 
1910. 
1911. 


Note.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1911,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  and  301,  which  contain  records  for  the  New  England  streams 
from  1903  to  1911. 
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Number  of  water-supply  papers  containing  results  of  stream  measurements,  1899-1911. 


North  Atlantic  coast  (St.  John 
River  to  York  River) 

South  Atlantic  coast  and  east- 
ern Gulf  of  Mexico  (James 
River  to  the  Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Ray  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  of  Mexico 

Colorado  R  i ver 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


?35,3G 

3G 

30 

30 
I  30, 37 

37 

37 
o37,38 
38,  q  39 
38.  »  30 

38 


1900  b 


49 


49 
49,  m  50 
50 
50 
50 
51 
51 
51 


1901 


65,75 


05,75 
65,  75 

05,75 

/  05,  00,  75 
06,75 

1 65,  00,  75 
00.75 
66,75 
00.  75 
66,75 
66,75 


1902 


0  82,83 
83 

i  82, 83 

/83,85 

84 
>83,84 
84 
85 
85 
85 
85 


1903 


0  97,98 
98 

97 

,99,*100 
99 

;98,99 
99 
100 
100 
100 
100 


1904 


d  124,  < 125,/ 120 


/ 120, 127 
1 28 

129 

/ 128. 130 
130.  n  131 
a28,131 

13_' 
133 
133.  t  134 
134 
135 


1905 


1906 

1907-8 

1909 

1910 

d  201,  '202,/  203 

241 

261 

281 

/ 283,  204 

242 

262 

282 

205 

243 

263 

283 

206 

244 

204 

284 

207 

245 

265 

285 

208 

246 

206 

286 

i 205,  209 

247 

267 

287 

210 

248 

268 

288 

211 

249 

269 

289 

212,  r213 

250,  r  251 

270,  r  271 

290 

213 

251 

271 

291 

214 

252 

272 

292 

North  Atlantic  coast  (St.  John 
River  to  York  River; 

South  Atlantic  coast  and  east- 
ern Gulf  of  Mexico  (James 
River  to  the  Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Ray  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  R  iver 

Western  Gulf  of  Mexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


dlG5.  M6C./1C7 


/ 107, 108 
109 

170 

171 

172 
i 169, 173 

174 
175, v  177 
176,  r  177 

177 
t 177,178 


301 


302 
303 


304 

305 
306 
307 
308 
309 
310 
311 
312 


a  Rating  tables  and  index  to  Water-Supply  Papers  35-39  continued  in  Water-Supply  Paper  39. 
b  Rating  tables  and  index  to  Water-Supply  Papers  47-52  and  data  on  precipitation,  wells,  and  irrigation 
in  California  and  Utah  contained  in  Water-Supply  Paper  52. 
cWissahickon  and  Schuylkill  rivers  to  James  River. 
d  New  England  rivers  only. 

*  Hudson  River  to  Delaware  River,  inclusive. 
/Susquehanna  River  to  Yadkin  River,  inclusive. 

0  James  River  only. 

*  Scioto  River. 

»  Lake  Ontario  and  tributaries  to  St.  Lawrence  River  proper. 
/Tributaries  of  Mississippi  from  east. 

*  Hudson  Bay  only. 

1  Gallatin  River. 

'«  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  junction  with  Platte. 

«  Platte  and  Kansas  rivers. 

o  Green  and  Gunnison  rivers  and  Grand  River  above  junction  with  Gunnison. 

V  Below  junction  with  Gila. 

q  Mohave  river  only. 

r  Great  Basin  in  California,  excepting  Truck ee  and  Carson  drainage  basins. 

*  Kings  and  Kern  rivers  and  south  Pacific  coast  drainage  basins. 
t  Rogue,  Umpqua,  and  Siletz  rivers  only. 


DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  " run-off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  twro  groups — ( 1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  and  acre-feet.  The  units 
used  in  this  series  of  reports  are  second-feet,  second-feet  per  square 
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mile,  run-off  in  depth  in  inches,  and  acre-feet.  They  may  be  defined 
as  follows : 

" Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use  of 
the  factors  given  in  the  accompanying  table  of  equivalents. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic 
feet  of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off,  depth  in  inches,"  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface.  It  is 
used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed 
in  depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation. 

CONVENIENT  EQUIVALENTS. 

The  following  is  a  fist  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  second-feet  per  square  mile  into  run-off  in  depth  in  inches 

over  the  area. 


Discharge 

(second -feet 

per  square 

mile). 

Run-off  (depth  in  inches). 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
.  07438 
.11157 
. 14876 
.  18595 
. 22314 
.20)33 
.  29752 
. 33471 

1.041 
2.083 
3.124 
4. 1G5 
5.207 
0.248 
7.289 
8.331 
9.372 

1.079 
2.157 
3. 23ti 
4.314 
5.393 
0.471 
7.550 
8.628 
9.707 

1.116 

2.231 
3.347 
4.4G3 
5.578 
G.  G94 
7.810 
8.926 
10. 041 

1.153 

2.  30G 

3.  459 
4.G12 
5.7G4 
G.917 
8. 070 
9.223 

10. 37G 

2 

3 

4 

5 

6 

7 

8 

9 

Note.— For  partial  month  multiply  the  values  for  1  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Discharge 
(second- 
feet). 

Run-off  (acre-feet). 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

2......... 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

59.50 
119.0 
178.  5 
238.0 
297.  5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
3G8.9 
430.4 
491.9 
553.4 

3 

4 

5 

G 

7 

8 

9 

Note.— For  partial  month  multiply  values  for  1  day  by  the  number  of  days. 
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1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1$  horsepower  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  Sec--ft-Xfall  in  feet__net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION   OF  DATA. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily  dis- 
charge, table  of  monthly  and  yearly  discharge  and  run-off.  For  sta- 
tions located  at  weirs  or  dams  the  gage-height  table  is  omitted. 
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In  addition  to  statements  regarding  the  location  and  installation  of 
current-meter  stations  the  descriptions  give  information  in  regard  to 
any  conditions  which  may  affect  the  constancy  of  the  relation  of  gage 
height  to  discharge,  covering  such  points  as  ice,  logging,  shifting  chan- 
nels, and  backwater;  also,  information  regarding  diversions  which 
decrease  the  total  flow  at  the  measuring  section.  Statements  are  also 
made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage 
height  given  in  the  table  represents  the  elevation  of  the  surface  of  the 
water  above  the  zero  of  the  gage.  All  gage  heights  affected  by  the 
presence  of  ice  in  the  streams  or  by  backwater  from  obstructions  are 
published  as  recorded,  with  suitable  footnotes.  The  rating  table  is 
not  applicable  for  such  periods  unless  the  proper  corrections  to  the 
gage  heights  are  known  and  applied.  Attention  is  called  to  the  fact 
that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and  has  no 
relation  to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero 
is  located  somewhat  below  the  lowest  known  flow,  so  that  readings 
of  negative  values  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report,  but  can  be  determined  from  the  tables  of  daily  gage  heights 
and  daily  discharge  as  follows: 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates 
and  discharge  in  second-feet  as  abscissas.  Then  tabulate  a  number 
of  gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  discharge  table  and  plot  the  values  on 
cross-section  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  discharge  measurements. 
After  drawing  the  rating  curve  a  table  can  be  developed  by  scaling 
off  the  discharge  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  shall 
always  be  increasing  or  constant  except  for  known  backwater  periods. 

The  table  of  daily  discharge  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
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when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise in  the  column  of  " Minimum"  the  quantity  given  is  the  mean 
flow  for  the^  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "  Mean"  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
ing the  month.  On  this  the  computations  for  the  remaining  columns, 
which  are  defined  on  pages  8-9,  are  based. 

The  field  methods  used  in  the  collection  of  the  data  presented  in 
this  series  of  reports  are  described  in  the  introductory  sections  of 
Water-Supply  Papers  261  to  272,  inclusive,  "Surface  water  supply 
of  the  United  States,  1909." 

Plates  I  and  II  show  the  average  precipitation  and  run-off  in  the 
United  States,  as  determined  from  the  measurements  of  stream  flow 
made  by  the  Geological  Survey  and  records  of  rainfall  collected  by 
the  Weather  Bureau. 

Plate  III  shows  typical  gaging  stations. 

Plate  IV  shows  current  meters  1  used  in  the  work. 

ACCURACY     AND     RELIABILITY     OF     FIELD     DATA     AND 
COMPARATIVE   RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural 
conditions  of  the  gaging  station  and  on  the  methods  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on 
the  degree  of  permanency  of  channel  and  of  permanency  of  the  rela- 
tion between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  third,  to  errors  due 
to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  "well  defined"  indicates,  in 
general,  that  the  rating  is  probably  accurate  within  5  per  cent;  "fairly 
well  defined,"  within  10  per  cent;  "poorly  defined"  or  "approxi- 
mate," within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 

1  See  Hoyt,  J.  C,  and  others,  Use  and  care  of  current  meter  as  practiced  by  the  United  States  Geological 
Survey:  Trans.  Am.  Soc.  Civil  Eng.,  vol.  66,  1910,  p.  70. 


U,  S.  GEOLOGICAL  SURVEY 
GEORGE  OTIS  SMITH.  DIRECTOR 


WATER-SUPPLY    PAPERS    301    TO    312       PLATE 
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Blue  lines  and  figures  indicate  average  annual  precipitation  in  depth  in  inches 
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MAP  OF  UNITED  STATES,  SHOWING  MEAN  ANNUAL  RUN-OFF 

Blue  lines  and  figures  indicate  average  annual  run-off  in  depth  in  inches 
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A.     CABLE   STATION,  WITH   AUTOMATIC   GAGE. 


NOTE. 


Plates  III  and  IV  are  the  same  in  Water-Supply  Papers  307  and  308,  but  by  a 
mistake  at  the  bindery  some  of  the  plates  with  caption  for  307  were  put  in  308  and 
vice  versa. 


U.     FOR   BRIDGE  MEASUREMENT. 
TYPICAL    GAGING    STATIONS 


0.    S.    GEOLOGICAL  SURVEY 


WATER-SUPPLY   PAPER   303      PLATE  IV 


* 


/ 

( 


. 


TJl't.  '2!    31   '41   '51   '6!   '71   W   '9!   'Flffli   '2!   '3i  fi   '5!   '61   '7!   '8;   ;9I   'FB'll   '21   *3I   '41    5i    61;  71   '81   'I 


SMALL  PRICE   CURRENT   METERS. 


LOWER    MISSISSIPPI    RIVER   BASIN.  13 

In  this  column  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  including 
in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general  the  base  data  collected  each  year  by  the  Survey  engineers 
are  published  not  only  to  comply  with  the  law  but  to  afford  any 
engineer  the  means  of  examining  and  adjusting  to  his  own  needs  the 
results  of  the  computations.  The  table  of  monthly  discharge  is 
so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the  sta- 
tion and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow  by  which  the  period  of  deficiency  may  be 
determined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

The  work  in  Colorado  was  carried  on  in  cooperation  as  follows : 

The  United  States  Forest  Service  furnished  the  services  of  a  hydrog- 
rapher  for  measuring  the  streams  in  the  national  forests,  and  also 
furnished  the  gage  heights. 

Mr.  C.  W.  Comstock,  State  engineer,  furnished  the  field  data  on  a 
number  of  stations  on  Arkansas  River  and  cooperated  in  the  main- 
tenance of  other  stations.  He  also  furnished  complete  records  at 
several  stations'. 

The  Central  Land  &  Irrigation  Co.  paid  the  field  expenses  incurred 
at  the  stations  in  the  Big  Sandy  basin. 

The  work  in  New  Mexico  was  carried  on  in  cooperation  with  Mr. 
C.  D.  Miller,  Territorial  engineer,  who  paid  the  field  expenses  incurred 
at  most  of  the  stations.  Cooperation  with  the  Atchison,  Topeka  & 
Santa  Fe  Railway  Co.  and  with  individuals  was  arranged  by  the 
Territorial  engineer. 

The  work  in  Mississippi  was  carried  on  in  cooperation  with  the 
Tallahatchie  Drainage  Commission. 
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DIVISION   OF  WORK. 


The  field  data  in  Colorado  were  collected  under  the  direction  of 
W.  B.  Freeman,  district  engineer,  who  was  assisted  by  G.  A.  Gray, 
E.  O.  Christiansen,  J.  B.  Stewart,  G.  H.  Russell,  O.  M.  Wimmer, 
and  H.  B.  Waha.  Assistance  in  New  Mexico  was  also  rendered  by 
R.  L.  Cooper  and  C.  B.  Digby,  of  the  Territorial  engineer's  office. 

The  field  data  in  the  Yazoo  River  basin  were  collected  by  engineers 
of  the  Tallahatchie  Drainage  Commission. 

The  rating  curves,  except  those  for  certain  stations,  the  data  for 
which  were  furnished  completely  by  the  State  of  Colorado,  were  made 
by  W.  B.  Freeman,  M.  R.  Hall,  and  H.  J.  Dean.  The  computations 
were  made  by  G.  A.  Gray,  H.  J.  Dean,  C.  L.  Batchelder,  M.  I.  Walters, 
and  G.  A.  Wallace. 

The  manuscript  was  edited  by  Mrs.  B.  D.  Wood. 


GAGING- STATION  RECORDS. 

ARKANSAS   RIVER   BASIN. 
EAST   FORK    OF   ARKANSAS    RIVER    NEAR   LEADVILLE,    COLO. 

Location.— At  highway  bridge  in  sec.  16,  T.  9  S.,  R.  80  W.,  about  300  yards  above 

mouth  of  Tennessee  Fork,  in  Leadville  National  Forest,  3  miles  northwest  of 

Leadville. 
Records  available. — April  to  August  31,  1890;  June  18  to  September  29,  1903;  June 

5,  1911,  to  December  31,  1911. 
Drainage  area. — 52  square  miles,  measured  from  topographic  sheet. 
Gage. — Vertical  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — There  is  a  court  decree  for  a  diversion  of  2  second-feet  above  the 

station. 
Accuracy.     Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 

be  reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  East  Fork  of  Arkansas  River  near  Leadville,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

June    5 

Feet 
0.95 
.65 
.35 
.  20 
1.30 

Sec.-ft. 

188 

July   11 
Aug.    2 
Sept.  14 
Dec.   25 

do 

106 

do 

38.9 

do 

14.2 

H.  B.  Waha  " 

10.2 

alee  on  stream.     Discharge  obtained  by  subtracting  the  discharge  of  Tennessee  Fork  from  the  dis- 
charge of  Arkansas  River  below  the  confluence  with  the  Tennessee  Fork. 
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Daily  gage  height,  in  feet,  of  East  Fork  of  Arkansas  River  near  Leadville,  Colo.,  for  1911. 

[M.  F.  Frey,  observer.) 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1           

2                      

0.85 

0.45 

1 

3                    

0.8 

4...               

.8 

5                       

1.0 

0.2 

6              

0.35 

7               

.8 

8...            

.45 

9 

.75 

0.7 

10 

.4 

.35 

11    ' •. 

.65 

12 

13 

.85 

14 

.3 

.2 

.2 

15 

16 

.55 

.3 
.25 

.15 

18 

.8 

.6 

20 

.8 

.6 

22 

.6 
.6 

.5 

24 

.85 
.8 

25 

1.3 

26 

.45 

.25 

28 

.2 

30 

Note.— Gage  heights  affected  by  ice  from  Oct.  23  to  D«c.  31, 1911. 

Daily  discharge,  in  second  feet,  of  East  Fork  of  Arkansas  River  near  Leadville,  Colo.,  for 

1911. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

2 

162 

60 

3 

4 

148 

5 

205 

14 

6 

40 

7 

148 

8 

9 

134 

10 

49 
40 

11 

107 

12 

13 

162 

14 

30 

14 

14 

15 

16 

82 

30 
22 
22 

9 

17 

18 

148 

19 

20 

21 

148 

22 

94 
94 

23 

24 

162 

148 

25 

10 

26 

60 

27 

60 

22 
22 

28 

29 

14 

30 

31.. 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  Oct.  23  to  Dec.  31, 
1911,  not  determined  on  account  of  ice. 
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ARKANSAS  RIVER  AT  GRANITE,  COLO. 

Location.— At  Granite,  in  sec.  31,  T.  11  S.,  R.  79  W.;  below  the  mouth  of  Lake 
Creek  and  above  Lost  Canyon  and  Clear  creeks. 

Records  available.— May  1,  1897,  to  September  10,  1899;  April  6,  1910,  to  Decem- 
ber 31,  1911. 

Drainage  area. — 425  square  miles. 

Gage. — Automatic  recording  gage  established  in  1910;  datum  of  recording  gage  bears 
no  determined  relation  to  that  of  the  vertical  staff  gage  which  was  used  from  1897 
to  1899  and  which  was  located  at  the  highway  bridge  near  the  railroad  station. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 
discontinued. 

Artificial  control. — The  discharge  is  affected  by  the  operation  of  the  Twin  Lakes 
reservoir  and  by  a  flume  used  to  carry  water  from  Lake  Creek  to  a  point  below 
the  station. 

Diversions. — There  are  court  decrees  for  diversions  of  76  second-feet  from  the 
Arkansas  between  this  station  and  the  junction  of  Tennessee  and  East  forks, 
and  diversions  of  22  second-feet  from  the  intervening  tributaries. 

Cooperation. — Since  1910  this  station  has  been  maintained  and  records  have  been 
furnished  by  the  State  engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  at  Granite,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    27<» 

Grieve  and  Clayton 

Feet. 
2.90 
2.90 
1.42 
1.67 
3.00 
3.60 

Sec.-ft. 

79 

65 

96 

148 

848 

1,400 

July  24 
Aug.  10 
Scpt.12 
Oct.  11 
Dec.  12« 

Thos.  Grieve 

Feet. 
2.75 

2.30 
1.85 
1.84 
1.40 

Sec.-ft. 
667 

Feb.  25« 

Hezmalhalch  and  Bun- 

Mar.  24 

do 

do 

399 

Apr.   19 
May   11 
June  20 

M.  E.  Bunger 

206 

.do 

do 

199 

C.  C.  Hezmalhalch 

do 

45 

•  Ico  in  stream. 


LOWER   MISSISSIPPI   RIVER   BASIN.  17 

Daily  gage  height,  in  feet,  of  Arkansas  River  at  Granite,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.5 

1.55 

1.55 

1.35 

1.4 

1.4 

1.4 

1.45 

1.45 

1.5 

1.5 

1.5 

1.4 

1.45 

1.65 

1.6 

1.65 

1.65 

1.8 
1.8 

1.9 

1.9 

1.95 

1.9 

1.9 

1.8 
2.1 
2.2 
2.4 
2.45 

2.45 

2.4 

2.3 

2.6 

2.6 

2.8 

2.85 

2.95 

3.2 

3.2 

2.9 

2.7 

2.65 

2.7 

2.8 

2.7 

2.9 

2.85 

2.9 

2.7 

2.6 
2.5 

2.65 

2.7 
2.8 

3.0 

3.0 

3.1 

3.1 

3.15 

3.1 

3.3 

3.4 

3.4 

3.45 

3.6 

3.7 

3.7 

3.8 

3.85 

3-8 

3.7 

3.75 

3.6 

3.6 

3.8 

3.65 

3.6 

3.55 

3.55 

3.6 

3.6 

3.6 

3.55 

3.4 

3.3 

3.25 

3.25 

3.4 

3.35 

3.2 

3.15 

3.2 

3.45 

3.4 

3.5 

3.1 

2.85 

3.1 

3.25 

3.25 

3.1 

2.95 

2.9 

2.85 
2.8 

2.75 
2.75 
2.85 
2.85 
2.8 

2.8 
2.75 
2.7 
2.7 

2.55 

2.55 

2.6 

2.65 

2.6 

2.55 

2.5 

2.85 
2.75 
2.75 
2.85 
2.7 

2.55 

2.5 

2.0 

2.15 

2.25 

2.45 

2.3 

2.45 

2.4 

2.3 

2.15 

2.2 

2.15 

2.65 

2.75 

2.85 

2.85 

2.6 

2.6 

2.9 

2.3 

2.65 

2.15 

2.2 

2.3 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.85 

1.8 

1.8 

1.85 

1.85 

1.85 

1.9 

2.05 

2.05 

2.10 

2.05 
2.15 
2.05 
1.90 
1.95 

1.95 

1.9 

1.9 

1.85 

1.8 

1.75 

1.7 

1.65 

1.7 

1.8 

1.9 

1.8 

1.75 

1.7 

2.0 

2.0 

1.85 

1.85 

1.9 

1.9 

1.9 

1.8 
1.85 
1.95 
2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.95 
1.95 
1.9 
1.85 

1.75 

1.7 

1.7 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.55 

1.6 

1.6 

1.6 

1.55 

1.6 

1.55 

1.65 

1.6 

1.55 

1.8 

1.75 

1.65 

1.7 

1.65 

1.65 

1.65 

1.65 

1.6 

1.55 

1.5 

1.5 

1.55 

1.65 

1.6 

1.55 

1.55 

1.55 

1  6 

2 

1  7 

3 

1  6 

4 

1.6 

5 

1.65 

6 

1.65 

7 

1.6 

8 

1.6 

9 

1.6 

10 

1.6 

11 

1.6 

12 

1.5 
1.5 
1.5 
1.5 

1.45 

1.5 

1.4 

1.4 

1.45 

1.5 

1.45 

1.45 

1.5 

1.45 

1.35 
1.3 
1.35 
1.35 

1.4 
1.45 

1.6 

13 

1.6 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

28 

29 

30 

31 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  Mar.  11  and  Dec.  3  to  31,  1911. 

Daily  discharge,  in  second-feet,  of  Arkansas  River  at  Granite,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

75 
75 

75 
75 
75 

75 
75 
75 
75 
75 

75 
75 
75 
75 
75 

75 

80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 
80 

75 
75 
75 
75 

75 

75 
75 
75 
75 
75 

75 
70 
70 
70 
70 

70 
70 
70 
70 
65 

65 
65 
65 
65 
65 

65 
65 
65 

70 
70 

70 
75 

75 

85 
85 
85 
95 
95 

95 
100 
100 
100 
100 

90 
100 
80 

80 
90 

100 
90 
90 

100 
90 
72 
65 
72 
72 
80 
90 

100 
110 
110 

72 
80 

80 
80 
90 
90 
100 

100 
100 
80 
90 
135 

120 
135 
135 
180 
180 

215 
215 
235 
215 
215 

180 
295 
340 
440 
470 

470 
440 
390 
560 
560 

700 

740 

820 

1,040 

1,040 

•780 
630 
595 
630 
700 

630 
780 
740 
780 
630 

560 
500 
595 
630 
700 

860 
860 
950 
950 
995 
950 

1,140 
1,240 
1,240 
1,290 
1,450 

1,560 
1,560 
1,670 
1,730 
1,670 

1,560 
1,615 
1,450 
1,450 
1,670 

1,505 
1,450 
1,395 
1,395 
1,450 

1,450 
1,450 
1,395 
1,240 
1,140 

1,090 
1,090 
1,240 
1,190 
1,040 

995 
1,040 
1,290 
1,240 
1,340 

950 

740 

950 

1,090 

1,090 

950 
820 
780 
740 
700 

665 
665 
740 

740 
700 

700 
665 
630 
630 
530 

530 
560 
595 
560 
530 
500 

740 
665 
665 
740 
630 

530 
500 
255 
318 
365 

470 
390 
470 
440 
390 

318 
340 
318 
595 
665 

740 
740 
560 
560 
780 

390 
595 
318 
340 
390 
255 

255 
255 
255 
235 
215 

198 
180 
180 
198 
198 

198 
215 
275 
275 
295 

275 
318 
275 
215 
235 

235 
215 
215 
198 

180 

165 
150 
135 
150 

180 

215 
180 
165 
150 
255 

255 
198 
198 
215 
215 

215 
180 
198 
235 
255 

235 
215 
215 
215 
215 

235 

235 
215 
198 
164 

150 
150 
135 
135 
135 
135 

135 
135 
110 
120 
120 

120 
110 
120 
110 
135 

120 
110 
180 
165 
135 

150 
135 
135 
135 
135 

120 
110 
100 
100 

90 

90 
90 
80 
80 
80 

70 

2       

70 

3 

70 

4 

60 

5 

60 

6 

60 

7 

60 

8 

45 

9 

45 

10 

45 

11 

45 

12 

45 

13 

45 

14 

45 

15.    . 

45 

16 

45 

17 

45 

18 

45 

19 

45 

20 

45 

21 

45 

22 

45 

23 

45 

24 

45 

25 

45 

26.              

45 
45 
45 

29 

45 

30 

45 

31 

45 

Note.— Daily  discharge,  Jan.  1  to  Mar.  11  and  Dec.  3  to  31,  estimated  on  account  of  ice. 
75779°— wsp  307—13 2 


18  SURFACE   WATER   SUPPLY,  1911,   PART  VH. 

Monthly  discharge  of  Arkansas  River  at  Granite,  Colo.,  for  1911. 
[Drainage  area,  425  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

80 

75 

100 

470 

1,040 

1,730 

1,340 

780 

318 

255 

180 

70 

75 

65 

65 

72 

390 

1,040 

500 

255 

135 

135 

80 

45 

77 

70 

86 

166 

716 

1,290 

795 

499 

219 

197 

118 

49 

0.181 
.165 
.202 
.391 
1.68 
3.04 
1.87 
1.17 
.515 
.464 
.278 
.115 

0.21 
.17 
.23 
.44 

1.94 

3.39 

2.16 

1.35 

.57 

.53 

.31 

.13 

4,740 

3,890 

5,290 

9,890 

43,700 

82,900 

July...              

48,700 

30,700 

13,000 

12,100 

7,050 

December 

3,040 

The  year 

1.730 

45 

367 

.864 

11.43 

265,000 

Note. — No  accuracy  notes  given,  as  the  entire  record  was  furnished  by  the  State  engineer  of  Colorado. 
ARKANSAS    RIVER    AT    SALIDA,    COLO. 

Location. — At  Salida,  Colo.,  some  distance  above   the  mouth  of   South  Fork  of 

Arkansas  River,  the  nearest  tributary  of  importance. 
Records  available.— April  11,  1895,  to  October  31,  1903;  November  3,  1909,  to 

December  31,  1911. 
Drainage  area. — 1,160  square  miles. 
Gage. — Automatic  recording  gage.     No  determined  relation  between  automatic  gage 

and  the  gage  used  from  1895  to  1903. 
Channel. — Rough;  somewhat  shifting. 

Winter  flow. — Springs  keep  the  river  open  during  the  winter  months. 
Diversions. — There  are  court  decrees  for  diversions  of  148  second-feet  from  the 

Arkansas  between  this  station  and  Granite,  and  diversions  of  380  second-feet 

from  intervening  tributaries. 
Cooperation. — Since  1909  this  station  has  been  maintained  and  records  have  been 

furnished  by  the  State  engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  at  Salida,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

1     Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    27 

Thos.  Grieve 

Feet. 

0.56 
.58 
.62 
.79 
.80 

2.55 

Sec.-ft. 
213 
209 
226 
265 
289 
1,020 

June  22 
Aug.  11 

Sept,  13 
Oct.    12 
Dec.   16 

i 

C.C.  Hezmalhalch 

Hezmalhalch  and  Bun- 

Feet. 
4.79 

1.90 

1.32 

1.70 

.55 

Sec.-ft. 
2,990 

28 

B.  S.  Clavton 

Feb.  25 

790 

Mar.  24 

do 

do 

do 

464 

Apr.  20 
May   12 

do 

do 

657 
233 

LOWER   MISSISSIPPI   RIVER  BASIN. 
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Daily  gage  height,  in  feet,  of  Arkansas  River  at  Salida,  Colo.,  for  1911. 
[Howard  Sneddon,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.4 
.35 
.35 
.35 
.3 

.4 

.45 

.55 

.55 

.6 

.6 
.5 
.5 
.5 
.5 

.55 

.55 

.5 

.5 

.5 

.55 

.5 

.45 

.5 

.5 

.5 

.55 

.6 

.6 

.6 

.6 

0.6 
.55 
.55 

1.25 

1.3 

.7 
.7 
.7 
.7 
.65 

.6 
.6 
.6 
.6 
.6 

.6 

.6 

.6 

.55 

.5 

.5 

.45 
.4 
.45 
.55 

.5 
.5 
.5 

0.5 
.5 
.55 
.55 
.6 

.6 
.55 
.55 
.6 

.8 

.75 

.6 

.6 

.55 

.6 

.6 

.7 
.6 
.6 
.6 

.65 

.7 
.65 
.65 
.7 

.6 
.55 
.6 
.55 
.6 
.6 

0.65 

.7 
.7 
.75 
.7 

.65 
.6 
.6 
.6 
.65 

.6 

.6 

.55 

.5 

.5 

.55 
.65 

.65 
.75 

.85 

.85 

.9 

.95 
1.0 
1.0 

.95 
1.1 
1.25 
1.4 
1.5 

1.6 

1.5 

1.35 

1.85 

1.9 

2.2 
2.5 
2.6 
2.8 
2.9 

2.8 

2.5 

2.4 

2.35 

2.5 

2.35 

2.45 

2.5 

2.55 

2.4 

2.2 

2.15 

2.2 

2.35 

2.6 

2.8 

2.8 

2.95 

3.1 

3.2 

3.2 

3.4 

3.6 

3.65 

3.6 

3.85 

4.15 

4.15 

4.2 

4.45 

4.2 

4.15 

4.25 

4.25 

4.2 

4.5 

4.5 
4.3 
4.3 
4.2 
4.3 

4.4 
4.6 
4.4 
4.2 
4.15 

3.9 

3.8 

3.95 

3.85 

3.6 

3.55 
4.65 

4.8 
4.8 
4.9 

4.6 

3.75 

3.6 

3.8 

3.8 

3.7 

3.8 

3.75 

3.7 

3.5 

3.3 

3.2 

3.2 

3.45 

3.35 

2.8 

3.15 

3.1 

3.05 

2.95 

3.05 

2.85 

2.85 

2.75 

2.7 

2.45 

2.6 

2.65 

2.45 

2.55 

2.35 

2.25 
2.25 
1.95 
1.75 
1.75 

1.9 

1.85 

1.9 

1.85 

1.85 

1.75 

1.75 

1.75 

2.1 

2.35 

2.5 

2.6 

2.35 

2.55 

2.65 

2.2 

2.3 

1.9 

1.95 

2.05 

1.9 

1.85 

1.85 

1.75 

1.7 

1.6 

1.5 

1.3 

1.25 

1.25 

1.25 

1.3 

1.3 

1.45 

1.45 

1.55 

1.55 

1.5 

1.4 

1.25 

1.3 

1.3 
1.2 
1.2 
1.3 
1.3 

1.25 

1.2 

1.2 

1.1 

1.3 

1.5 

1.65 

1.6 

1.6 

2.05 

2.35 

1.9 

1.85 

1.85 

1.85 

1.8 
1.7 
1.6 
1.6 
1.7 

1.6 

1.65 

1.55 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

1.5 

1.5 

1.2 

1.15 

1.25 

1.15 

1.15 

1.25 

1.3 

1.2 

1.0 

1.05 

1.15 

1.15 

1.2 

1.2 
.9 
1.0 
1.1 
1.05 

1.05 

1.0 

1.0 

1.15 

1.1 

1.1 
1.0 

.9 

.95 

.9 

1.15 

1.0 
.8 
.75 
.85 

0.8 

2 

.85 

3 

.75 

4 

.8 

5 

.8 

6 

.9 

7 

.85 

8 

.75 

9 

.7 

10 

.75 

11 

.65 

12 

.55 

13 

.6 

14 

.55 

15 

.5 

16 

.6 

17 

.55 

18 

.5 

19 

.6 

.6 

21 

.5 

22 

.45 

23 

.6 

24 

.6 

25 

.55 

.5 

27 

.5 

28 

.6 

29 

.6 

30 

.6 

31 

.55 

Note.— Gage  heights  Oct.  22  to  27,  1911,  estimated. 

Daily  discharge,  in  second-feet,  of  Arkansas  River  at  Salida,  Colo.,  for  1911. 

Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

175 

215 

195 

228 

540 

1,680 

1,815 

1,110 

758 

555 

395 

168 

205 

195 

240 

500 

1,860 

2,860 

1,175 

758 

635 

395 

168 

205 

205 

240 

440 

1,905 

3,010 

1,040 

695 

605 

435 

168 

402 

205 

252 

655 

1,860 

3,010 

1,130 

665 

605 

455 

160 

420 

215 

240 

680 

2,085 

3,110 

1,000 

605 

888 

415 

175 

240 

215 

228 

830 

2, '60 

2,810 

960 

555 

1,110 

340 

185 

240 

205 

215 

1,000 

2,360 

1,995 

970 

455 

790 

358 

205 

240 

205 

215 

1,070 

2,410 

1,860 

790 

435 

758 

395 

205 

240 

215 

215 

1,210 

2,660 

2.040 

680 

435 

758 

395 

215 

228 

265 

228 

1,280 

2,410 

2,040 

690 

435 

758 

415 

215 

215 

252 

215 

1,210 

2,360 

1,950 

790 

455 

725 

415 

195 

215 

215 

215 

1,000 

2,460 

2,040 

758 

455 

665 

310 

195 

215 

215 

205 

940 

2,460 

1,995 

790 

530 

605 

340 

195 

215 

205 

195 

912 

2,410 

1,950 

758 

530 

605 

375 

195 

215 

215 

195 

1,000 

2,710 

1,770 

758 

580 

665 

358 

205 

215 

215 

205 

912 

2,710 

1,600 

695 

580 

605 

358 

205 

215 

240 

228 

970 

2,510 

1,520 

695 

555 

635 

340 

195 

215 

215 

228 

1,000 

2,510 

1,520 

695 

505 

580 

340 

195 

205 

215 

252 

1,035 

2,410 

1,725 

920 

435 

555 

395 

195 

195 

215 

278 

940 

2,510 

1,640 

1,110 

455 

555 

375 

205 

195 

228 

278 

830 

2,610 

1,210 

1,230 

455 

555 

375 

195 

185 

240 

290 

805 

2,810 

1,480 

1,315 

415 

555 

340 

185 

175 

228 

305 

830 

2,610 

1,440 

1,110 

415 

555 

310 

195 

185 

228 

320 

912 

2,410 

1,400 

1,272 

455 

555 

325 

195 

205 

240 

320 

1,070 

2,360 

1,320 

1,358 

455 

555 

310 

195 

195 

215 

305 

1,210 

2,130 

1,400 

995 

435 

555 

395 

205 

195 

205 

350 

1,210 

2,040 

1,245 

1,070 

415 

555 

340 

215 

195 

215 

402 

1,320 

2, 175 

1,245 

790 

415 

555 

280 

215 

205 

460 

1,440 

2, 085 

1,175 

822 

375 

415 

265 

215 

215 

500 

1,520 

1,860 

1,140 

888 

455 

395 

295 

215 

215 

1,520 

980 

790 

435 

Dec. 


1 
2 
3 
4 
5 

G 
7 
8 
9 

10 

11 
12 
13 
14 

15 

It) 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


280 
295 
265 
280 
280 

310 

295 
265 
250 
265 

238 
215 
225 
215 
205 

225 
215 
205 
225 
225 

205 
195 
225 
225 
215 

205 
205 
225 
225 
225 
215 


Note.— Daily  discharge  determined  from  well-defined  rating  curves  applicable  as  follows:  Jan.  1  to 
July  29  and  Aug.  12  to  Dec.  31.  Discharge  July  30  to  Aug.  11  determined  by  indirect  method  for  shifting 
channels. 
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SURFACE    WATER   SUPPLY,    1911,    PART   VII. 


Monthly  discharge  of  Arkansas  River  at  Salida,  Colo.,  for  1911. 
[Drainage  area,  1,160  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 

inches  on 

draiuage 

area. 


Total  in 
acre-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


215 

420 

265 

500 

1,520 

2,810 

3,010 

1,360 

758 

1,110 

455 

295 


160 
175 
195 
195 
440 
1,680 
980 
680 
375 
395 
265 
195 


195 
224 
218 
268 
993 
2,320 
1,820 
940 
506 
624 
361 
237 


0.168 
.193 
.188 
.231 
.856 


0.19 
.20 
.22 
.26 
.99 
2.23 
1.81 
.93 
.49 
.62 
.35 
.24 


3,010 


160 


728 


,  628 


53 


12,000 
12,500 
13,400 
16,000 
61,100 
138,000 
112,000 
57,800 
30,100 
38,400 
21,500 
14,600 


527,000 


Note.— No  accuracy  notes  given,  as  the  entire  record  was  furnished  by  the  State  engineer  of  Colorado. 
ARKANSAS  RIVER  AT  CANON  CITY,  COLO. 

Location. — Just  below  the  suspension  bridge  at  Hot  Springs  Hotel,  at  the  mouth 
of  the  canyon,  and  1^  miles  above  Canon  City.  The  nearest  important  tributary 
is  Grape  Creek,  which  enters  above. 

Records  available. — May  1,  1888,  to  December  31,  1911. 

Drainage  area. — 3,060  square  miles. 

Gage. — Automatic  recording  gage  established  by  the  State  engineer  in  September, 
1909.  The  original  Geological  Survey  gage  was  established  April  17,  1889.  On 
October  4,  1895,  a  new  staff  gage  was  established  on  the  left  bank  opposite  the 
original  gage  and  referred  to  the  same  datum.  At  low  stages  it  read  0.4  foot  lower 
than  the  original  gage,  but  at  high  stages  the  readings  were  the  same.  On  August 
26,  1902,  a  gage  was  established  on  the  right  bank  near  the  first  gage,  and  referred 
to  the  same  datum.  The  datum  of  the  recording  gage  now  used  is  2.00  feet  higher 
than  that  of  the  last  gage. 

Channel. — The  channel  shifts  to  such  an  extent  during  high  water  that  at  times  it 
is  necessary  to  move  the  gage  in  order  to  obtain  the  gage  heights. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  131  second-feet  from  the  Arkan- 
sas between  the  stations  at  Canon  City  and  Salida,  and  diversions  of  2,286  second- 
feet  from  intervening  tributaries. 

Cooperation. — During  1911  this  station  was  maintained  and  records  were  furnished 
by  the  State  engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  at  Canon  City,  Colo.,  in  1911. 


Date. 

ITydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Jan.    17 
29 
29 

G.  H.  Russell 

Grieve  and  Clayton 

do 

Feet. 
3.55 
3.44 
3.44 
3.50 
3.88 
3.38 
4.87 

Sec.-ft. 
322 
277 
289 
268 
423 
269 

1,110 

June  23 
July   23 
Aug.   13 
Sept.  13 
Oct.    13 
Nov.  21 
Dec.   17 

C.  C.  Hezmalhalch 

Thos.  Grieve 

Hezmalhalch  and  Danger. 

Feet. 
6.65 
5.55 
4.42 
3.98 
6.96 
6.60 
6.20 

Sec.-fl. 

2,930 

1,760 

676 

Feb    20 

G.  H.  Russell . . 

414 

Mar    23 

do 

B.  S.  Clayton 

1,210 

Apr.   20 
May   12 

do 

do 

464 

M.  E.  Bunger 

330 

LOWER   MISSISSIPPI   DIVER   BASIN. 
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Daily  gage  height,  in  feet,  of  Arkansas  River  at  Canon  City,  Colo.,  for  1911. 
[S.  R.  McKLssick,  observer.] 


Day. 


Jan.      Feb.      Mar.      Apr.     May.     June.     July.     Aug.     Sept.      Oct.      Nov 


3.5 

3.35 

3.3 

3.4 

3.55 

3.55 
3.65 

3.7 
3.7 
3.7 

3.75 

3.65 

3.6 

3.5 

3.45 

3.55 

3.6 

3.55 

3.5 

3.5 

3.6 

3.55 

3.5 

3.55 

3.5 

3.55 

3.5 

3.5 

3.5 

3.5 

3.5 


3.5 

3.4 

3.4 

3.55 

4.0 

3.9 

3.55 

3.5 

3.5 

3.55 

3.5 

3.5 

3.5 

3.45 

3.45 

3.5 

3.55 

3.55 

3.6 

3.55 

3.5 

3.45 

3.4 

3.5 

3.6 

3.6 
3.5 
3.5 


3.55 
3.65 
3.65 
3.65 
3.75 

3.75 

3.7 

3.7 

3.85 

4.1 


3.85 
3.85 
3.85 
3.85 
3.9 


3.8 

3.6 

3.65 

3.  65 

3.6 

3.65 


3.55 

3.55 

3.5 

3.6 

3.5 


3. 
3. 
3. 
3. 

3. 
3. 
3. 
3. 

3. 

3.25 

3.25 

3.4 

3.35 

3.4 

3.4 

3.4 

3.45 

3.55 

3.6 

3.5 

3.5 

3.65 

3.75 

3.95 


4.05 

4.0 

3.85 

3.95 

4.25 

4.35 

4.6 

4.85 

5.05 

5.15 

5.1 
4.9 
4.7 
4.7 
4.75 

4.8 

4.8 

4.95 

5.05 

5.05 

4.8 
4.65 
4.6 
4.65 

4.8 

5.05 

5.15 

5.2 

5.35 

5.4 

5.45 


5.65 

5.85 

5.9 

5.95 

6.05 

6.3 

6.35 

6.4 

6.55 

6.55 

6.3 

6.45 

6.4 

6.55 

6.55 

6.9 

6.6 

6.55 

6.55 

6.55 

6.65 

6.8 

6.6 

6.55 

6.55 

5.2 

6.0 

6.05 

6.05 

5.95 


5.9 

6.25 

6.9 

7.1 

7.05 

7.15 

6.35 

6.1 

6.15 

6.15 

6.1 

6.05 

6.1 

6.2 

5.85 

6.0 

5.7 

5.85 

5.9 

6.0 

5.85 

5.75 

6.7 

5.75 

5.6 

5.6 

5.5 

5.4 

5.3 

5.25 

5.05 


5.05 
5.2 

4.95 
5.0 

4.85 

4.75 

4.6 

4.55 

4.2 

4.2 

4.75 
4.55 
4.45 
4.5 

4.4 

4.25 

4.3 

4.35 

4.3 

4.3 

4.9 

5.35 

5.45 

5.15 

5.25 

5.05 

4.9 

4.75 

4.65 

4.65 

4.6 


4.45 

4.4 

4.4 

4.4 

4.3 

4.2 
4.1 
4.0 
4.0 
3.95 

3.9 

3.9 

3.95 

4.0 

4.15 

4.1 

4.1 

4.05 

4.0 

3.95 

4.0 
4.0 
4.0 
3.9 
3.9 

3.85 

3.8 
3.8 
3.8 

4.8 


4.2 

4.35 

4.3 

4.2 

4.45 


7.2 

7.55 

7.7 

7.4 

7.25 

7.1 

7.0 

6.95 

6.9 

6.9 

6.85 

6.85 

6.8 

6.85 

6.85 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 
6.75 


6.8 
6.8 
6.75 
6.7 

6.7 

6.75 

6.7 
6.7 
6.7 
6.7 

6.7 

6.7 
6.7 
6.7 
6.7 

6.6 
6.6 


6.6 

6.6 

6.55 

6.5 

6.5 

6.6 

6.6 

6.6 

6.55 

6.5 

6.5 


Dec. 


6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.45 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 
6.3 


Daily  discharge,  in  second-feet,  of  Arkansas  River  at  Canon  City,  Colo.,  for  1911. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

290 

290 

305 

305 

495 

260 

270 

335 

305 

470 

250 

270 

335 

290 

410 

270 

305 

335 

320 

450 

305 

470 

370 

290 

610 

305 

430 

370 

290 

675 

335 

305 

350 

280 

860 

350 

290 

350 

270 

1,060 

350 

290 

410 

270 

1,240 

350 

305 

520 

260 

1,340 

370 

290 

550 

270 

1,290 

335 

290 

450 

250 

1,110 

320 

290 

410 

250 

940 

290 

280 

370 

250 

9-10 

280 

280 

370 

242 

980 

305 

290 

370 

242 

1,020 

320 

305 

370 

242 

1,020 

305 

305 

370 

270 

1,160 

290 

320 

350 

260 

1,240 

290 

305 

370 

270 

1,240 

320 

290 

410 

270 

1,020 

305 

280 

410 

270 

900 

290 

270 

410 

280 

860 

305 

290 

410 

305 

900 

290 

320 

430 

320 

1,020 

305 

320 

390 

290 

1,240 

290 

290 

320 

290 

1,310 

290 

290 

335 

335 

1,380 

290 

335 

370 

1,530 

290 

320 

450 

1,580 

290 

335 

1,630 

1,830 
2, 040 
2, 090 
2,150 
2,250 

2,520 
2,570 
2,620 
2, 790 
2,790 

2,520 
2, 680 
2,620 
2,790 
2,790 

3,190 

2,840 
2,790 
2,  790 
2,790 

2,900 
3,080 
2, 840 
2,790 
2,570 

2,410 

2,  200 
2,250 
2,250 

2,  150 


2,090 
2, 460 
3,190 
3,420 
3,360 

3,490 
2,570 
2,300 
2, 360 
2,360 

2,305 
2,250 
2, 300 
2,410 
2,040 

2,200 
1,880 
2, 040 
2,090 
2,200 

2,040 
1,940 

1,880 
1,940 
1,780 

1,780 
1,680 
1,570 
1,460 
1,410 
1,210 


1,210 
1,360 
1,120 
1,360 
1,020 

930 
800 
755 
520 
520 

930 
755 
675 

715 
645 

550 
580 
612 
580 
580 

1,040 
1,440 
1,540 
1,260 
1,350 

1,170 
1,035 
910 
830 
830 
790 


645 
645 
645 
580 

520 
470 
420 
420 
395 

370 
370 
395 
420 
495 

470 
470 
445 
420 
395 

420 
420 
420 
370 
370 
350 
330 
330 
330 
420 


520 
612 
580 
520 
680 

3,450 
3, 870 
3,290 
2, 400 
1,980 

1,570 
1,320 
1,200 
1,030 
1,030 

900 
900 
790 
900 
900 

790 
790 
790 
790 
790 

790 
790 
790 
790 

7IKI 
690 


790 
790 
690 
600 
600 

690 
600 
600 
600 
600 

600 
600 
600 
600 
600 

465 
465 

465 
465 
465 

465 

430 
410 
410 
465 

465 
465 
430 
410 
410 


410 
410 
410 
410 
410 

410 
410 
410 
390 
370 

370 
370 
370 
370 
370 

370 
370 
370 
370 
370 
370 
370 
370 
370 
340 

340 
340 
340 
340 
340 
340 


Note.— Daily  discharge  determined  from  well-defined  rating  curves  applicable  as  follows:  Jan.  1  to 
July  23  and  Aug.  14  to  Oct.  7.  Discharge  July  24  to  Aug.  13  determined  by  indirect  method  for  shifting 
channels.  Determinations  Oct.  8  to  Dec.  31  somewhat  uncertain  on  account  of  the  change  in  cross 
section  during  the  flood  in  October. 
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SURFACE   WATER   SUPPLY,    1911,    PART   VII. 


Monthly  discharge  of  Arkansas  River  at  Canon  City,  Colo.,  for  1911. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. 


The  year. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


370 

470 

550 

450 

1,630 

3,190 

3,490 

1,540 

680 

3,870 

790 

410 


3,870 


250 
270 
305 
242 
410 
1,830 
1,210 
520 
330 
520 
410 
340 


250 


304 

305 

380 

287 

1,030 

2,560 

2,190 

917 

448 

1,200 

542 

374 


882 


Run-off 
(total  in 
acre-feet). 


18, 700 
16,900 
23,300 
17,000 
63,300 
152,000 
135,000 
50,400 
26,600 
73,500 
32,200 
23,000 


638,000 


Note.— Accuracy  notes  arc  not  given  as  the  entire  record  was  furnished  by  the  State  engineer  of  Colorado. 


ARKANSAS    RIVER    AT    PUEBLO     COLO 

Location. — At  Main  Street  Bridge  in  Pueblo,  2  miles  above  the  mouth  of  Fountain 
Creek,  the  nearest  tributary. 

Records  available. — September  19,  1894,  to  December  31,  1911.  From  May  1, 
1885,  to  September  30,  1886,  a  station  was  maintained  at  Pueblo  by  the  State 
engineer.  From  June  1,  1887,  to  September  30,  1887,  a  station  was  maintained 
at  a  point  9  miles  above  Pueblo;  from  May  1,  1889,  to  August  31,  1889,  the  Geo- 
logical Survey  maintained  the  station  9  miles  above  Pueblo. 

Drainage  area. — 4,600  square  miles. 

Gage. — An  automatic  gage  located  150  feet  below  Main  Street  Bridge  has  been  used 
since  March  22,  1911.  It  is  referred  to  the  same  datum  as  the  chain  gage  on 
Main  Street  Bridge,  which  was  installed  July  7,  1905,  but  the  slope  of  the  river 
causes  a  difference  in  readings.  A  vertical  staff  placed  at  the  Santa  Fe  Avenue 
Bridge  on  September  19,  1894,  was  used  until  July  10,  1898,  when  a  second  gage 
was  placed  at  Main  Street  Bridge  and  used  until  March  3,  1900.  From  that  date 
until  July  14,  1902,  a  vertical  staff  near  the  Union  Avenue  Bridge  was  used. 
From  that  date  until  July  7,  1905,  a  staff  gage  referred  to  a  different  datum  was 
used. 

Channel. — The  channel  shifts  to  such  an  extent  during  high  water  that  it  has  been 
necessary  to  move  the  gage  in  order  to  read  the  gage  heights. 

Discharge  measurements. — Made  from  Main  Street  Bridge. 

Winter  flow. — Ice  causes  some  slight  backwater  during  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  637  second-feet  from  Arkansas 
River  between  the  station  at  Canon  City  and  Pueblo  and  diversions  of  372 
second-feet  from  intervening  tributaries. 

Cooperation. — From  1894  to  1908  this  station  was  maintained  by  the  United  States 
Geological  Survey.  At  present  the  station  is  maintained  and  records  are  furnished 
by  the  State  engineer  of  Colorado. 


Discharge  measurements  of 

Arkansas  River 

at  Pueblo,  Colo.,  in  1911. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    17 

G.  H.Russell 

Grieve  and  Clavton 

G.  H.Russell.; 

C.  L.  Chatfield 

Feet. 
1.99 
1.90 
2.03 
2.11 
1.75 
1.69 
1.70 
3.25 

Sec.-ft. 

270 

194 

283 

278 

109 

95.3 

105 
1,320 

June  17 

22 

July  "l 

5 

22 

Aug.  14 

8ept.l4 

Oct.  13 

A.  A.  Weiland 

Fed. 
4.83 
4.79 
3.80 
5.19 
3.88 
2.82 
2.46 
3.19 

Sec.-ft. 
2,750 

30 
Feb.   19 

C.  C.  Hezraalhalch 

A.  A .  Weiland 

2,690 
1,600 

Mar.  21 

do 

Thos.  Grieve 

3,080 

Apr.   13 
15 

do 

A.  A.  Weiland 

1,650 

Hezmalhalchand  Bunger 

661 

17 

C.  L.  Chatfield 

352 

May   30 

A.  A.  Weiland 

do 

939 

LOWER   MISSISSIPPI   RIVER   BASIN. 

Daily  gage  height,  in  feet,  of  Arkansas  River  at  Pueblo,  Colo.,  for  1911. 
[David  J.  Cox,  observer  J 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.15 

2.5 

2.05 

2.6 

2.75 

2.55 
2.65 
2.6 
2.75 

2.7 

2.6 
2.25 
2.05 
2.05 
2.1 

2.05 

2.05 

1.9 

1.95 

1.9 

1.95 
1.9 
2.05 
2.0 
2.0 

1.95 

1.95 

1.95 

1.9 

1.95 

1.9 

1.95 

1.9 

1.95 

1.8 

2.1 

2.25 

2.15 

1.85 

1.9 

1.95 

1.95 
1.95 
1.95 
2.00 
1.9 

1.95 
2.0 
2.05 
2.0 
2.05 

2.1 
2.1 

2.0 

2.05 

2.05 

2.2 
2.1 
2.2 

2.05 

2.1 

2.15 

2.05 

2.1 

2.05 

2.1 

2.05 

2.1 

2.2 

2.5 

2.4 

2.15 

2.05 

2.05 

2.10 

2.05 

2.1 

2.05 

2.1 

2.05 
2.2 
2.15 
2.2 
2.05 

2.1 

2.1 

2.05 

2.0 

1.95 

1.90 

2.0 

2.05 

2.1 

2.05 

2.05 

2.0 

1.95 

1.75 

1.8 

1.7 

1.8 

1.75 

1.8 

1.7 

1.7 

1.65 

1.7 

1.6 

1.8 

1.8 

1.8 

1.9 

1.95 

2.15 

2.15 

2.1 
2.0 
2.0 
2.2 
2.25 

2.4 
2.4 
2.4 

2.25 
2.5 

2.7 

2.7 

3.1 

3.25 

3.3 

3.5 

3.35 

3.0 

3.1 

3.0 

3.1 

3.05 

3.05 

3.2 

3.4 

3.15 

3.05 

2.95 

3.0 

3.05 

3.2 

3.35 

3.95 

3.5 

3.7 

3.6 

3.  65 
3.85 
3.85 
3.85 
4.0 

4.05 

4.3 

4.4 

4.45 

4.75 

4.4 
4.4 
4.4 
4.45 
4.5 

5.2 

4.9 

4.75 

4.6 

4.55 

4.7 

4.8 
4.8 
4.6 
4.35 

4.25 

4.1 

3.95 

4.0 

3.95 

3.85 

4.1 

4.7 

5.15 

5.2 

5.25 
5.2 

4.45 
4.35 
4.25 

4.25 
4.15 
4.15 
4.25 
4.2 

4.6 

4.05 

3.95 

4.5 

4.2 

4.35 

4.3 

4.1 

4.05 

3.9 

3.9 

3.8 

3.75 

3.8 

3.55 

3.45 

3.45 

3.6 

3.5 

3.35 

3.4 

3.2 
3.05 
3.05 
2.8 
2.6 

2.65 

3.2 

2.95 

2.95 

2.9 

2.9 

2.75 

2.85 

2.7 

3.15 

3.25 

3.7 

3.95 

3.55 

3.75 

3.75 
3.4 
3.35 
3.15 
3.15 
3.2 

3.05 

3.0 

2.85 

2.95 

2.9 

2.75 

2.65 

2.5 

2.55 

2.45 

2.4 

2.45 

2.4 

2.5 

2.65 

2.7 

2.7 

2.7 

2.45 

2.5 

2.5 

2.55 

2.55 

2.55 

2.45 

2.45 
2.45 
2.4 
2.45 
2.35 

2.65 

2.95 

2.9 

2.75 

2.85 

4.15 
5.10 
4.05 
3.6 
3.45 

3.3 

3.25 

3.35 

3.05 

3.05 

3.2 

3.15 

3.25 

3.2 

3.25 

3.2 

3.2 

3.2 

3.2 

3.25 

3.2 

3.25 

3.15 

3.1 

2.95 

2.9 

2.9 

2.95 

2.95 

2.95 

2.95 

2.95 
2.9 

2.85 
2.85 
2.9 

2.95 

2.85 
2.8 

2.7 
2.8 

2.8 
2.8 
2.8 
2.9 
2.9 

2.75 

2.7 

2.65 

2.65 

2.6 

2.6 
2.7 
2.7 
2.7 
2.7 

2.7 

2 

2  7 

3 

2  7 

4 

2.6 

5 

2.55 

6 

2.55 

7 

2.5 

8 

2.5 

9 

2.5 

10 

2.5 

11 

2.5 

12 

2.65 

13 

2.65 

14 

2.7 

15 

2.65 

16 

2.65 

17 

2.65 

18 

2.65 

19 

2.65 

2.7 

21 

2.65 

22 

2.6 

23 

2.6 

24 

2.7 

25 

2.8 

26 

2.75 

27 

28 

2.6 
2.6 

29 

2.65 

2.65 

31 

Note.— Gage  heights  somewhat  affected  by  ice  Jan.  1  to  12  and  Dec.  12  to  31,  1911. 

Daily  discharge,  in  second-feet,  of  Arkansas  River  at  Pueblo,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

265 
250 
250 
250 
250 

275 
275 
275 
290 

290 

290 
290 
295 

295 
325 

295 
295 
205 
235 
205 

235 
205 
295 

265 
205 

235 
235 
235 
205 
235 
205 

235 
205 
235 
150 
325 

425 
358 
178 
205 

235 

235 
235 
235 
265 
205 

235 
265 
295 
265 
296 

325 
325 
265 
295 

295 

390 
325 
390 

295 
325 
358 
295 
325 

295 
325 
295 
325 
390 

610 
535 
358 
295 

295 

325 
295 
325 
295 
325 

295 
390 
358 
390 
295 

325 
325 
295 
265 
235 
205 

265 
295 
325 
295 
295 

265 
235 
125 
150 

100 

150 
125 
150 

100 
100 

82 
100 

65 
150 
150 

450 
205 
235 
358 

358 

325 
265 
265 
390 
425 

535 
535 
535 
425 
610 

770 

770 

1,130 

1,280 

1,320 

1,520 
1,380 
1,040 
1,130 
1,040 

1,130 
1,080 
1,080 
1,220 
1,420 

1,160 
1,060 
960 
1,000 
1,040 

1,170 
1,310 
1,910 
1,460 
1,620 
1,510 

1,550 
1,750 
1,750 
1,740 
1,880 

1,930 
2,190 
2,290 
2,340 
2,670 

2,260 
2,250 
2,240 
2,280 
2,320 

3,120 
2,7G0 
2,600 
2,440 
2,380 

2,540 
2, 660 
2, 660 
2,440 
2, 170 

2,060 
1,890 
1,740 
1,790 
1,740 

1,620 
1,890 
2,540 
3,030 
3,080 

3,140 
3,080 
2,280 
2,170 
2,060 

2,060 
1,950 
1,950 
2,060 
2,000 

2,440 
1,840 
1,740 
2, 330 
2,000 

2,170 
2,120 
1,890 
1,840 
1,680 

1,680 
1,570 
1,520 
1,570 
1,300 
1,200 

1,200 
1,350 
1,240 
1,100 
1,140 

955 
822 
822 
620 
460 

500 
955 
740 
740 
700 

700 
580 
660 
540 
910 

1,000 
1,460 
1,740 
1,300 
1,520 

1,520 

1,140 

1,100 

910 

910 

955 

822 
780 
660 
740 
700 

580 
500 
390 
425 
355 

320 
355 
320 
390 
500 

540 
540 
540 
355 
390 

390 
425 
425 
425 
355 

355 
355 
320 
355 
290 

500 
740 
700 
580 
660 

1,950 
2,980 
1,840 
1,350 
1,200 

1,050 

1,000 

1,100 

822 

822 

955 
910 

1,000 
955 

1,000 

955 
955 
955 
955 
1,000 

955 
1,000 
910 
865 
740 
700 

700 
740 
740 
740 
740 

740 
700 
660 

660 
700 

740 
660 
620 
540 

620 

620 
620 
620 
700 
700 

580 
540 
500 
500 

460 

460 
540 
540 
640 
540 

540 

2 

540 

3 

540 

4 

460 

5.      

425 

6 

425 

7 

390 

8 

390 

9 

390 

10 

390 

11 

390 

12 

400 

13 

400 

14 

400 

15 

400 

16 

400 

17 

400 

18 

400 

19 

400 

20 

400 

21 

350 

22 

350 

23 

350 

24 

350 

25 

350 

26 

350 

27 

350 

28 

350 

29 

350 

30 

350 

31 

350 

Note.— Daily  discharge  determined  as  follows:  Jan.  1  to  12  estimated  on  account  of  ice;  Jan.  13  to  May  30, 
from  a  well-defined  curve;  May  21  to  June  17,  by  the  indirect  method  for  shifting  channels;  Juue  18  to  Dec. 
11,  from  a  well-defined  curve.    Discharge  Dec.  12  to  31  estimated  on  account  of  ice. 
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Monthly  discharge  of  Arkansas  River  at  Pueblo,  Colo.,  for  1911, 


January... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Month. 


The  year. 


Discharge  in  second-feet. 


Maximum.    Minimum 


325 

425 

610 

425 

1,910 

3,120 

3,140 

1,740 

822 

2, 980 

740 

540 


3,140 


205 

150 

205 

65 

425 

1,550 

1,200 

460 

290 

500 

460 

350 


65 


Mean. 


259 

275 

331 

217 

1,100 

2,210 

2,060 

977 

463 

1,040 

625 


834 


Run-off 
(total  in 
acre-feet). 


15,900 
15.300 
20,400 
12.900 
67.800 
132,000 
127.000 
60,100 
27,600 
63,700 
37.200 
24,500 


604,000 


Note.— Accuracy  notes  not  given,  as  the  entire  record  was  furnished  by  the  State  engineer  of  Colorado. 


ARKANSAS    RIVER    NEAR    NEPESTA,  COLO. 

Location. — At  the  dam  of  the  Oxford  Farmers'  Canal  Co.  in  sec.  31,  T.  21  S.,  R.  60 
W.,  \\  miles  above  Nepesta;  about  6  miles  below  the  mouth  of  Huerfano  River, 
the  nearest  important  tributary. 

Records  available.— September  8,  1897,  to  October  31,  1903;  July  14,  1909,  to  Decem- 
ber 15,  1911. 

Drainage  area.— 9,130  square  miles. 

Gage. — An  automatic  recording  gage  with  its  zero  coinciding  with  the  lowest  point 
of  the  diversion  dam  has  been  in  use  since  1910.  There  is  no  known  relation 
between  the  present  gage  and  that  used  in  1903. 

Channel. — The  diversion  dam  is  the  control  point,  and  as  the  results  show  shifting 
conditions  it  is  evident  the  dam  is  not  permanent. 

Discharge  measurements. — Made  from  the  bridge  at  Nepesta  except  during  low 
water,  when  measurements  are  made  by  wading.  Between  the  gage  and  the 
measuring  section  is  a  wasteway  from  the  canal.  The  flow  at  this  point  is  sub- 
tracted from  the  flow  at  the  bridge  in  order  to  show  the  amount  of  water  below 
the  canal. 

Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  1,552  second-feet  from  the 
Arkansas  between  Pueblo  and  Nepesta,  and  approximately  1,600  second-feet 
from  intervening  tributaries.     The  records  do  not  include  the  flow  of  the  canal. 

Cooperation. — Since  1909  this  station  has  been  maintained  and  records  have  been 
furnished  by  the  State  engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  near  Nepesta,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb      1 

Thos.  Grieve 

Feet. 

0.70 

.82 

.33 

1.22 

1.25 

Sec.-ft. 

237 

229 

67 

1,158 

1,034 

May   27 
June    8 

A.  A.  Weiland 

Feet. 
1.42 
1.6 
1.9 
1.58 

Sec.-ft. 
1,146 

Mar.  21 

C.  L.  Chatfield 

do 

1,633 

Apr.   13 

May    12 

19 

do 

A.  A.  Weiland 

16    do 

30    do 

2,016 
1,600 

Thos.  Grieve 

LOWER   MISSISSIPPI   RIVER   BASIN. 
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Daily  gage  height,  infect,  of  Arkansas  River  near  Nepesta,  Colo.,  for  1911. 
[C.  W.  Cummings,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1           

0.85 
.9 
.85 
.8 
.75 

.85 

.8 
1.15 
1.2 
1.3 

1.25 
1.2 
1.15 
1.0 
.95 

.95 
1.0 
1.05 
1.15 
1.25 

1.35 

1.2 

1.2 

1.15 

1.1 

1.25 

1.4 

1.5 

1.35 

1.4 

1.4 

1.4 

1.45 

1.55 

1.4 

1.65 

1.65 

1.6 

1.75 

1.8 

1.6 

1.6 
1.45 

1.7 
1.7 
1.75 

1.8 

1.8 

1.45 

1.6 

1.7 

1.8 

1.6 

1.6 

1.55 

1.55 

1.55 

1.6 

1.7 

1.8 

1.55 

1.5 

1.75 

1.9 

2.05 

1.9 

1.9 

2.25 

1.75 

1.5 

1.6 

1.65 
1.65 
1.75 
1.85 
1.85 

1.65 

1.6 

1.5 

1.55 

1.4 

1.6 

2.2 

1.3 

1.25 

1.4 

1.45 

1.25 

1.5 

1.6 

1.4 

1.3 

1.1 
1.1 

.9 
1.0 

.8 

.8 

.85 

.7 

.5 

.9 

.9 
.95 
.9 
.95 

.85 

.8 
.7 
.7 
.8 
.75 

.75 
1.0 
1.15 
1.2 
1.2 

1.1 

1.1 

1.1 

1.25 

1.2 

1.1 

1.0 
.95 
.95 

1.05 

1.0 

.95 
.9 
.9 
.85 

.85 

.8 
.8 
.8 
.8 
.7 

.8 
.8 
.8 
.85 
.75 

.75 

.75 
.85 
.85 
.85 

.85 

.85 

.75 

.7 

.7 

0.7 
.8 
.95 
.9 
.95 

2.1 
1.7 
1.3 
1.6 
1.5 

1.3 
1.1 

1.0 

1.0 

.9 

1.1 

1.1 

3.15 

1.2 

1.1 

1.4 
1.0 
l.l 
1.0 
1.1 

1.0 
.8 
.8 
.85 
.9 

1.25 

1.0 

1.05 

1.1 

.5 

.85 

1.2 

1.1 

1.1 

1.25 

1.0 

.95 
1.1 
1.25 
1.0 

.5 

.4 

.3 
1.1 
1.1 
1.0 

1.0 
.85 
1.1 

.9 
.85 

1.0 
.8 
.8 
.85 
.95 

0.95 

2  

.8 

3 

0.6 
.7 

.7 

.7 
.7 
.7 

.75 

4 

.65 

5                

.65 

6              

.6 

7              

.55 

8 

.8 

9  

.75 

10 

.4 

.55 

.4 

.45 

.4 

.4 

.35 

.4 

.5 

.5 

.5 

.5 
.45 

.55 

.0 

.75 

.7 

.65 

.7 

.75 

.8 

11  

.7 

12  

.8 

13 

.75 

14 

.75 

15 

.7 

17 

18 

19  ..            

20...            

21 

0.8 
.8 
.8 
.85 

.7 

.7 

22 

24 

25 

27 

28 

29 

30 

31 

ARKANSAS    RIVER    AT    NEW    FORT    LYONS,  COLO. 

Location. — At  the  United  States  Naval  Hospital  at  New  Fort  Lyons,  6  miles  east  of 

Las  Aiimas,  2  miles  below  mouth  of  Purgatory  River,  the  nearest  tributary. 
Records  available. — April  5  to  December  25,  1911. 
Gage. — Automatic  recording  gage. 
Channel. — Shifting. 
Discharge  measurements. — Made  from  a  car  and  cable,  except  during  low  water, 

when  they  are  made  by  wading. 
Winter  flow. — Ice  causes  some  backwater  during  the  winter  months. 
Diversions. — There  are  court  decrees  for  diversions  of  2,760  second-feet  from  the 

Arkansas  between  Nepesta  and  New  Fort  Lyons,  and  about  1,000  second-feet 

from  intervening  tributaries. 
Cooperation. — This  station  is  maintained  and  records  are  furnished  by  the  State 

engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  at  New  Fort  Lyons,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  23 

C.  L.  Chatfield 

Feet. 
1.15 
1.35 
.98 
1.98 
1.28 
1.89 

Sec.-ft. 
55 
86 
33 

383 
48 

328 

July    15 

Sept.  12 

19 

27 

Oct.     8 

H.  C.  Osden 

Feet. 
2.8 
1.6 
1.55 
1.6 
2.05 

Sec.-ft. 
1,192 

Apr.     4 

15 
May   13 

do 

do 

H.  C.  Ogden 

C.  L.  Patterson 

do 

do 

do 

50 
32 
34 

18 

Thos.  Grieve 

518 

July   10 

A.  A.  Weiland 
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Daily  gage  height,  in  feet,  of  Arkansas  River  at  New  Fort  Lyons,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.1 

1.1 

1.05 

1.2 

1.1 

1.1 
1.0 
1.0 
1.15 

1.35 

1.9 

2.05 

2.0 

1.8 

1.6 

1.4 
1.3 
1.1 
1.3 
1.7 

2.0 

2.25 

2.1 

2.0 

1.95 

1.85 

1.7 

2.2 

3.75 

2.5 

2.1 

2.1 

1.95 

1.65 

1.85 

2.25 

2.25 

2.25 

2.0 

1.8 

1.85 

1.9 

2.25 
1.75 
1.8 
2.0 

2.1 
2.1 

1.85 
1.55 
1.9 

2.25 

2.05 

1.9 

1.85 

1.65 

1.C5 
1.95 
2.15 
2.25 
2.4 

2.05 

2.1 

2.2 

2.3 

2.0 

2.4 

2.9 

2.6 

2.15 

1.95 

2.1 

2.05 

2.55 

3.0 

2.95 

2.35 

3.25 

2.4 

1.95 

3.6 

3.7 

3.85 

3.65 

2.35 

2.0 

2.15 

2.05 

2.05 

2.2 

2.1 

2.1 

2.2 

2.05 

1.95 

2.1 

1.95 

1.55 

1.4 

1.4 

1.3 

1.2 

1.2 

1.05 

1.1 

1.05 

1.4 

1.25 

1.1 

1.1 

1.05 

1.05 

1.0 
1.0 
1.1 
1.4 
1.55 

1.8 
2.0 
2.0 
1.8 
2.2 
1.85 

1.8 

1.85 

1.85 

1.5 

1.5 

1.6 

1.5 

1.55 

1.65 

1.6 

1.65 

1.6 

1.55 

1.55 

1.6 

1.6 
1.6 
1.6 
1.6 
1.65 

1.75 

1.7 

1.6 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.65 
1.65 

1.8 
2.4 
2.2 
2.4 
2.4 

2.5 
2.75 
2.5 
2.4 

2.4 

2.3 
2.2 
2.2 
2.3 
2.35 

2.4 
2.2 
2.3 
2.2 
2.25 

2.15 

2.0 

1.9 

1.75 

1.9 

2.05 

2.1 

2.15 

2.15 

1.95 

1.7 

1.7 
2.1 
2.1 
1.7 
1.55 

1.6 

1.65 

1.7 

2.0 

2.2 

2.0 
1.8 
1.4 
1.8 
1.75 

1.85 

2.05 

2.05 

2.2 

2.1 

2.1 

1.9 

2.15 

2.9 

3.3 

3.0 

2 

3.0 

3 

3.0 

4 

2.7 

5 

1.3 

1.15 
1.1 
1.15 
1.25 
.95 

.8 

2.0 

6 

1.8 

7... 

2.1 

8 

2.1 

9 

2.2 

10 

1.7 

11 

1.7 

12.  .. 

1.6 

13... 

1.95 

14 

2.05 

15 

1.0 

1.05 
1.05 
1.05 
1.05 
1.0 

1.05 

1.05 

1.0 

1.05 

1.05 

1.1 

1.15 

1.15 

1.05 

1.05 

1.95 

16 

1.9 

17... 

1.95 

18 

2.0 

19 

2.0 

20 

1.9 

21 

1.9 

22 

2.1 

23 

1.9 

24 

2.3 

25 

2.3 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  somewhat  affected  by  Ice  during  the  last  part  of  November  and  throughout  December. 
Daily  discharge,  in  second-feet,  of  Arkansas  River  at  New  Fort  Lyons,  Colo.,  for  1911. 


Day. 


Apr.       May.      June.      July.       Aug.      Sept.       Oct.       Nov.       Dec 


2 

3 

4 

5 

75 

6 

55 

7 

50 

8 

55 

9 

68 

10 

35 

11 

25 

12 

13 

14 

15 

40 

16 

45 

17 

45 

18 

45 

19 

45 

20 

40 

21 

4.5 

22 

45 

23 

40 

24 

45 

25 

45 

26 

50 

27 

55 

28 

55 

29 

45 

30 

45 

31 

330 
440 
400 
270 
160 

90 
65 
40 
55 
205 

400 
610 

480 
400 
3G5 

300 
215 
560 
2,395 
860 
480 


480 
365 
192 
300 
605 

605 
605 
400 
270 
300 

330 
605 
242 
270 
400 

480 
480 
300 
150 
330 

605 
440 
330 
300 
192 

192 
365 
520 
605 
750 


440 
480 
560 
650 
400 

750 
1,310 
970 
620 
365 

480 

440 

915 

1,430 

1,370 

700 

1,745 

750 

365 

2,200 

2,330 

2,530 

2,265 

690 

390 

505 
415 

410 
530 
440 
440 


510 
390 
315 
410 
300 

115 
70 
70 
55 
40 

40 

25 
30 
25 
70 

45 
30 
30 
25 
25  I 

20 
20  | 
30 
60 
85 

170 

260 
260 
150 
360 
175 


145 

165 

165 


70 
50 
55 
60 
50 

4* 
4') 
30 
3d 
4.'. 

45 
45 
45 
45 
45 

Kid 
80 
45 
45 
45 

4.". 
4.') 
50 
70 


100 
110 
130 
120 
175 

270 
810 
655 
840 
840 

950 
1,230 
950 
840 
840 

760 
650 
650 
760 
790 

840 
650 
740 
650 
700 

600 
460 
400 
310 
400 
520 


560 
600 
600 
440 
390 

390 
560 
560 
390 
220 

240 

265 
290 
460 
650 

460 
340 
170 
340 
320 

380 
520 
520 
650 
560 

560 

410 

600 

1,400 

1,900 


1,530 
1,530 
1,530 
1,170 
460 

340 

560 
560 
650 
290 

290 
240 
440 
520 
440 

410 

440 
460 
460 
410 

410 
560 
410 
740 
740 
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Monthly  discharge  of  Arkansas  River  at  New  Fort  Lyons,  Colo.,  for  1901. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


April  15-30 

May 

June 

July 

August 

September 

October 

November 

December  1-25. 


55 

2,400 
750 

2,530 
510 
165 

1,230 
650 
650 


40 

40 

150 

3G5 

20 

30 

100 

170 

240 


45. 
311 

400 
896 
136 
64 
005 
436 
426 


1,450 
19, 100 
23,800 
55,100 
8,350 
3,780 
37,200 
26,000 
21,100 


The  period. 


197,000 


Note.— Accuracy  notes  not  given,  as  the  entire  record  was  furnished  by  the  State  engineer  of  Colorado. 
ARKANSAS    RIVER    AT   HOLLY,  COLO. 

Location. — At  highway  bridge  half  a  mile  southeast  of  Holly,  on  line  between  sees. 

14  and  15,  T.  23  S.,  R.  42  W.,  1  mile  below  the  mouth  of  Wild  Horse  Creek,  an 

intermittent  stream. 
Records  available. — October  15,  1907,  to  December  31,  1911. 
Drainage  area. — Approximately  25,000  square  miles. 
Gage. — A  number  of  gages  have  been  used  at  the  station,  but  the  readings  have  all 

been  referred  to  the  same  datum,  except  readings  subsequent  to  October  25,  1911, 

when  a  different  datum  was  used. 
Channel. — Very  shifting. 
Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  low  stages. 
Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months. 
Diversions. — There  are  court  decrees  for  diversions  of  1,047  second-feet  from  Arkansas 

River  between  the  stations  at  New  Fort  Lyons  and  Holly,  and  diversions  of  753 

second-feet    from    intervening    tributaries.     There    are    many    diversions    from 

Arkansas  River  below  Holly,  in  Kansas. 
Accuracy. — Owing  to  the  shifting  character  of  the  channels,  the  estimates  can  not  be 

considered  better  than  fair. 
Cooperation. — Station  maintained  and  records  furnished  by  the  State  engineer  of 

Colorado. 

Discharge  measurements  of  Arkansas  River  at  Holly,  Colo.,  in  1911. 


Date. 


Feb. 


Mar. 
Apr. 


2 

28a 
2-1 
3 
15 

May   17 

July   16 

20 

21 

Aug.  25 


Hydrographer. 


Thos.  Grieve 

Feet. 
1.20 

....do 

C.  L.  Chatfteld 

1.35 

....do 

....do 

Thos.  Grieve 

1.30 

1.20 

....do 

H.  C.  Ogden 

2.60 
2.10 

....do 

Thos.  Grieve 

3.95 
1.30 

Gage 
height. 


Dis- 
charge. 


Sec.-ft. 
58 
64 
43 
36 
6.1 
6  5.0 
645 
179 
3,770 
65.0 


Date. 


Sept.  15 

Oct.     3 

18 

Dec.     2 

4 


Hydrographer. 


C.  L.  Patterson 

....do 

Thos.  Grieve 

W.  F.  Hicks 

do 

....do 

do 

do 

....do 


Gage 
height. 


Feet. 


1.50 

cl.50 

d.OO 

cl.18 

c.95 

c.93 

c.95 


Dis- 
charge. 


Sec.-ft. 
4.1 
2.27 
21 
1,C00 
351 
521 
298 
282 
290 


«  Ice  in  stream. 


^  Estimated. 


«  From  a  gage  referred  to  a  new  datum. 
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Daily  gage  height,  in  feet,  of  Arkansas  River  at  Holly,  Colo.,  for  1911. 
[S.  W.  Jones,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.2 
1.2 
1.2 
1.2 

1.2 

1.2 
1.2 
1.1 
1.1 
1.  15 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.1 

1.1 

1.1 

1.15 

1.1 

1.2 

1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.25 

1.3 
1.3 
1.3 

1.4 
1.6 
1.7 
1.7 
1.4 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

1.45 

1.4 

1.45 

1.5 

1.45 

1.5 

1.4 

1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

1.4 

1.35 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.35 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.15 

1.05 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.05 

1.05 

1.05 

1.05 

1.0 

1.0 

1.25 

2.8 

3.55 

2.45 

1.9 
1.9 
1.9 
1.9 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
l.G 
1.6 

l.G 
1.6 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.5 
1.4 
1.4 

1.4 
1.5 
1.5 
1.6 
1.6 

1.6 
2.4 
2.2 
2.1 
2.15 

2.1 
2.1 
2.2 
2.2 
2.2 

2.2 

2.3 

2.35 

2.45 

2.7 

3.45 
3.3 
4.0 
3.4 

2.7 

2.3 

2.05 

2.0 

2.0 

2.0 

1.95 

1.75 

1.7 

1.6 

1.7 

2.3 

2.15 

2.15 

1.95 

1.8 

1.75 

1.5 

"i.*3*" 

1.3 
1.3 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.35 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.5 
1.6 
1.35 

1.0 
1.0 
1.05 

0.  65 
.85 
1.2 
1.15 
1.35 

1.25 

1.2 

1.2 

1.4 

1.4 

1.65 
.8 
.85 
.95 

1.15 

1.15 
.85 
.8 
.7 
.6 

.6 

.6 

.6 

.65 

.65 

.5 

.55 

.5 

.5 

.65 

0.95 

2.          

1.15 

3 

1.15 

4 

1.05 

5 

1.0 

6 

1.1 

7 

1.0 

8 

9 

.95 

10 

1.1 

11 

1.0 

12... 

.95 

13.. 

1.0 

14 

1.15 

15 

1.45 

16. 

1.45 

17 

18.... 

19. 

20 

21 

22.... 

23... 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  Oct.  25  to  Dec.  16,  1911,  are  referred  to  a  new  datum. 

Daily  discharge,  in  second-feet,  of  Arkansas  River  at  Holly,  Colo.,  for  1911. 


Day. 


l 
2 

3 
•1 
5 

6 

7 
8 
'.I 
ID 

II 
12 
L3 
14 
15 

16 

17 
IS 
T.I 
20 
'J  I 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


Feb. 


Mar. 


70 

'.HI 

lis 

IIS 

67 

75 
75 
75 
70 
70 

70 
64 

£8 
60 
08 

60 

65 
52 
52 
50 

48 
48 
46 
45 
45 

54 
54 
54 
54 
54 
54 


Apr. 


May. 


6 
6 
5 
3 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

4 
3 
3 
3 
3 

2 

2 

7 

950 

2, 666 

465 


June.  July. 


102  13 

102  |  21 

102  21 

102  33 

33  33 


33 

410 
240 
180 
210 


240 
240 
240 

240 
320 
365 
465 

790 

2,400 
2,020 
3,940 
2, 270 
790 

320 
159 
138 
138 
138 
120 


Aug. 


62 
50 
33 
50 
320 

210 
210 
140 

73 
62 

21 
2 
8 


Sept. 


Oct. 


5 
5 
5 

5 

5 

5 

21 

21 

21 
21 
21 
21 
21 

25 
35 
30 
35 
35 

90 
100 
90 

340 
340 

388 


Nov. 


135 
235 
545 
490 
752 

610 
545 
545 
830 
830 

1,340 
205 
235 
302 
490 

490 
235 
205 
155 
115 

115 
115 
115 
135 
135 

80 


so 
L35 


Note.— Daily  discharge*  determined  by  indirect  method  for  shifting  channels. 
Dec.  8,  and  Dec.  17-31  estimated. 


Discharge  Aug.  12, 
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Monthly  discharge  of  Arkansas  River  at  Holly,  Colo.,  for  1911. 
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Month. 


Discharge  in  second-feet. 


Maximum.    Minimum 


Mean. 


Run-off 
(total  in 
acre- feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


58 

65 

118 

54 

2,660 

102 

3,940 

320 

5 

388 

1,340 

490 


52 

58 

45 

6 

2 

13 

13 

2 

2 

2 

80 

302 


53.9 
58.8 
64.0 
16.9 

135 
33.8 

545 
44.3 
5.0 
55.1 

346 

405 


3,290 

3,270 

3,930 

1,000 

8,290 

2,010 

33,500 

2,720 

298 

3,390 

20,600 

24,900 


3,940 


148 


107.000 


Note.— Accuracy  notes  not  given,  as  the  entire  record  was  furnished  by  the  State  engineer  of  Colorado. 
TENNESSEE    FORK    NEAR    LEADVILLE     COLO. 

Location. — At  highway  bridge  in  sec.  16,  T.  9  S.,  R.  80  W.,  a  few  hundred  yards 
above  the  mouth  of  the  stream  and  about  3  miles  northwest  of  Leadville. 

Records  available. — February  8.  1911,  to  December  31,  1911. 

Drainage  area. — 45  square  miles,  measured  from  topographic  sheet. 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions.— There  are  court  decrees  for  diversions  of  24  second-feet  above  the 
station. 

Accuracy. — As  the  station  has  not  been  completely  rated,  no  estimates  of  daily  dis- 
charge have  been  made. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Tennessee  Fork  near  Leadville,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.     8a 

O.  M.  Wimmer 

Feet. 

0.13 

.20 

.80 

.25 

Sec.-ft. 

7.2 

19.3 

169 

59.1 

Aug.    2 
Sept.  14 
Dec.  25 

O.  M.  Wimmer 

do 

H.  B.  Waha 

Feet. 

0.15 

.00 

b— .  2 

Sec.-ft. 
22.4 

Apr.  10a 

do 

do 

do 

13.6 
11.6 

July    11 

o  Slight  ice  affect. 


&  Approximate  gage  height  affected  by  ice. 
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Daily  gage  height,  in  feet,  of  Tennessee  Fork  near  Leadville,  Colo.,  for  1911. 
[M.  F.  Frey,  observer.] 


Day. 

Feb. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.1 

""6*3" 

0.65 

2  .. 

0.45 

0.15 

3  .. 

0.15 

4  .. 

.7 

""."80* 

.45 

5     . 

0 

6 

0.2 

7 

.35 

8 

0.15 

.2 

9 

.3 

0.5 

10 

.2 

.15 
.15 

11 

.6 
.5 

.6 

.25 

12 

13 

.5 

14 

.05 

0 

0 

15 

0 

16 

.6 

.15 

.05 
.05 
.05 

-.1 

17 

.3 

18 

.5 

.2 

19 

.9 

20 

21 

0 

.6 

.45 

.45 

22 

23 

.15 

24 

.4 

.4 

.4 

25 

—.2 

26 

.8 
.4 

27 

.05 
.05 

28 



29 

.7 

.1 

30 

.7 
.7 

31 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  Apr.  14  and  Oct.  23  to  Dec.  31, 1911. 

HALF  MOON  CREEK  NEAR  LEADVILLE,  COLO. 

Location.— In  see.  6,  T.  10  S.,  R.  80  W.,  1  mile  above  mouth  of  stream  and  6  miles 
southwest  of  Leadville;  no  tributaries  between  the  two  points. 

Records  available.— April  10,  1911,  to  December  12,  1911. 

Drainage  area. — 30  square  miles,  measured  from  topographic  sheet. 

Gage. — Vertical  staff. 

Channel. — Rough,  but  apparently  permanent. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  records  are  dis- 
continued. 

Diversions. — There  are  court  decrees  for  diversions  of  12  second-feet  above  the 
station. 

Accuracy. — As  the  station  has  not  been  completely  rated  as  yet,  no  estimates  of 
discharge  have  been  made. 

Cooperation. — This  station  is  maintained  in  cooperation  with  the  United  States 
Forest  Service. 

Discharge  measurements  of  Half  Moon  Creek  near  Leadville,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  10a 

O.M.  Wimmer 

Feet. 

0.20 

.95 

.70 

.55 

Sec.-ft. 
4.7 

do 

131 

July   11 
Sept.  14 
Dec.  24b 

do 

68.5 

do  ..                                                       

19.3 

H.  B.  Waha 

3.0 

a  Gage  height  affected  by  ice.       t>  Discharge  estimated.    Gage  height  could  not  be  determined  because  of  ice. 
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Daily  gage  height,  in  feet,  of  Half  Moon  Creek  near  Leadville,  Colo.,  for  1911. 
[M.  F.  Frey,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

0.8 
.95 
1.0 
1.0 
1.0 

1.05 
1.0 
1.05 
1.0 
.9 

.8 
.8 
.8 
.8 
.8 

.8 

.85 

.9 

.8 

.8 

.7 
.75 
.8 
.7 

.7 

.7 
.7 
.7 
.7 
.7 
.65 

0.6 
.6 
.6 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

.6 
.6 

0.6 
.6 
.6 
.55 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 

0.5 

.45 
.45 
.5 
.5 

.6 
.6 
.6 
.6 
.6 

.6 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.55 

.5 

.5 

.5 

.5 

.5 

0.5 
.5 

2 

3 

0.3 

0.6 

4 , 

5 

.4 

.75 

6 

7 

8 

.6 

9 

.4 
.4 

10 

0.2 

.5 

11 

12 

.65 

1.6 

13 

14 

.4 
.4 

15 

16 

17 

18 

.5 

19 

.3 

20 

.5 

.6 
.75 
.75 
.75 
.65 

.65 

.6 

.6 

.6 

.6 

.6 

21 

1.2 
1.15 
1.15 
1.05 

1.05 
.9 

1.0 
.95 
.8 

23 

24... 

.2 

25 

26 

.3 

28 

.65 

30 

31 

.7 

Note.— Gage  height  Dec.  12  affected  by  ice. 

COTTONWOOD    CREEK    NEAR   BUENA    VISTA,    COLO. 

Location. — In  the  Leadville  National  Forest,  1  mile  west  of  Hot  Springs  Hotel,  in 
sec.  21,  T.  14  S.,  R.  79  W.,  and  7  miles  west  of  Buena  Vista;  1  mile  below  mouth 
of  South  Fork,  the  nearest  tributary. 

Records  available.— September  25,  1910,  to  September  13,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff;  datum  unchanged. 

Channel. — Very  rough,  but  apparently  permanent.  There  is  a  small  diversion  dam 
100  yards  below,  but  the  fall  is  so  heavy  that  backwater  from  the  dam  does  not 
affect  the  gage  heights. 

Discharge   measurements. — Made   by   wading. 

Winter  flow.— Hot  springs  above  the  station  keep  the  river  open  during  the  winter. 

Diversions.— There  are  court  decrees  for  diversions  of  133  second-feet  from  Cotton- 
wood Creek,  nearly  all  below  the  station. 

Accuracy. — As  this  station  has  not  been  fully  rated  no  estimates  have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  rncasureinents  of  Cottonwood  Creek  near  Buena  Vista,  Colo.,  in  1911. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.    6 

Feet. 
1.00 
1.03 
1.08 

Sec.-ft. 
13.6 

Mar.  11 

do 

17.1 

Apr.     7 

do 

21.4 

32 
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Daily  gage  height,  in  feet,  of  Cottonwood  Creek  near  Buena  Vista,  Colo.,  for  1911. 

[C.  A.  Mack,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.20 
2.10 
2.10 
2.20 

2."i6 

1.75 
1.70 

1.55 

2 

1.55 

3 

1.50 

4 

1.50 

5 

1.90 

1.90 

1.96" 

'""2.'i5* 

1.60 

1.60 
1.60 
1.55 
1.55 
1.50 

1.50 
1.50 
1.50 
1.45 
1.45 

1.40 

1.50 

6 

1.00 

1.45 
1.40 

2.30 
2.30 

1.50 

7 

1.10 

1.50 

8 

1.50 

9  . . 

2.30 
2.30 

1.50 

10 

1.70 

1.75 

"i'.7Q 

1.50 

11 

1.03 

"i.'io' 
'"i.'io' 

1.50 

12 

2.35 

2.10 

1.50 

13 

1.20 

1.05 

1.50 

14 

15 

1.C5 

2.35 

2.35 
2.30 

2.05 

2.00 
2.00 
1.90 
1.90 
1.95 

1.95 
1.90 
1.90 
1.90 
1.90 

1.80 
1.80 
1.80 
1.80 
1.75 
1.75 

16 

17 

1.72 

18 

1.20 

1.35 
1.30 
1.30 

19 

2.30 

20 

21 

1.50 
1.60 

1.60 
1.70 
1.90 

2.00 
1.90 
1.90 
2.00 
2.00 
2.10 

"2.'40' 
2.40 
2.25 
2.20 

2.20 
"2."i6 

1.20 

1.35 

23 

24 

1.10 

1.35 

25 

26 

1.09 

1.30 
1.50 
1.55 
1.55 
1.55 
1.55 

28 

1.15 

1.35 
1.38 

29 

30 

1.2 

1.25 

COTTONWOOD  CREEK  BELOW  HOT   SPRINGS,  NEAR   BUENA  VISTA,   COLO. 

Location. — In  the  Leadville  National  Forest,  at  bridge  in  sec.  22,  T.  14  S.,  R.  79  W., 

half  a  mile  below  Hot  Springs  Hotel,  and  6  miles  west  of  Buena  Vista;  2  miles 

below  mouth  of  South  Fork,  the  nearest  tributary. 
Records  available. — April  9,  1911,  to  December  31,  1911. 
Drainage  area. — 72  square  miles,  measured  from  Forest  atlas. 
Gage. — Vertical  staff. 
Channel. — Probably  permanent. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 
Winter  flow. — The  river  is  open  during  the  winter  months  on  account  of  hot  springs 

above. 
Accuracy. — Owing  to  the  very  rough  condition  of  the  stream  bed  the  estimates  can 

not  be  considered  other  than  fair  or  possibly  good. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Cottonwood  Creek  below  Hot  Springs,  near  Buena  Vista,  Colo., 

in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.     7 
June  12 
July     2 
Aug.    1 

O.  M.  WLmmer 

Feet. 
0.60 
2.00 
1.80 
1.40 

Sec. -ft. 

27.4 

240 

240 

105 

Sept.  13 
Oct.  13 
Dec.  28 

O.  M.  Wimrner 

Feet. 

0.90 
1.10 
.70 

Sec.-ft. 
52.3 

do 

do 

do 

do 

H.  B.  Waha 

77.3 
46,6 

LOWER    MISSISSIPPI    RIVER   BASIN. 
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Daily  gage  height,  in  feet,  of  Cottonwood  Creek  below  Hot  Springs,  near  Buena  Vista, 

Colo.,  for  1911. 
[E.  D.  Masters,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.    Nov. 

Dec. 

1 

0.75 

.7 
.7 
.7 
.9 

1.1 
1.1 
1.2 
1.3 
1.1 

1.1 
1.0 
1.1 
1.1 
1.1 

1.3 
1.3 
1.4 
1.5 
1.3 

1.1 
1.2 
1.2 
1.3 
1.5 

1.7 

1.6 

1.5 

1.8 

1.85 

1.8 

1.95 
2.0 
2.0 
2.0 
2.1 

2.15 
2.2 
2.2 
2.2 
2.1 

2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.2 
2.2 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

1.9 
1.9 
1.95 
2.0 
1.9 

1.8 
1.8 
1.8 
1.8 
2.1 

2.1 
2.0 
1.9 
1.9 
1.8 

1.75 

1.7 

1.6 

1.6 

1.55 

1.5 

1.5 

1.45 

1.4 

1.3 

1.3 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.1 

1.1 
1.1 
1.05 

1.05 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.05 

1.05 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
.95 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.8 
.8 
1.1 

1.1    0 

1.1 

1.0 

1.0 

2.0 

1.6 
1.4 
1.3 
1.2 
1.2 

1.1 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9  .... 

8 
8 

8 
8 

8 

8 
8 
8 
8 
85 

9 
9 
9 

85 
85 

8 
8 

8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

0.8 

2 

.8 

3 

8 

4 

.8 

5 

.8 

6 

.75 

7 

.6 
.55 
.6 

.6 

.65 

.55 
.4 
.6 
.55 

.55 
.6 
.6 
.6 
.55 

.7 
.65 
.6 
.6 
.6 
.7 
.7 
.8 
.9 
.8 

.75 

8 

.75 

9 

.75 

10 

.7 

11 

.7 

12 

.7 

13 

.7 

14 

.7 

15 

.7 

16 

.7 

17 

.7 

18 

.7 

19 

.7 

.7 

.7 

22 

.7 

24 

.7 

.7 

26 

.7 

27 

.7 

.7 

29 

.7 

.7 

31 

.7 

Daily  discharge,  in  second-feet,  of  Cottonwood  Creek  below  Hoi  Springs,  near  Buena  Vista, 

Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

38 
34 
34 
34 
53 

77 
77 
92 
108 

77 

77 
64 

77 
77 
77 

108 
108 
126 
146 
108 

77 
92 
92 
108 
146 

188 
166 
146 
210 
221 
210 

244 
256 
256 
256 
280 
292 
304 
304 
304 
280 

304 
304 
304 
304 

280 

280 
280 
280 
280 
280 

304 
304 
280 
256 
256 

256 
256 
256 
256 
256 

256 
304 
304 
280 
280 

280 
280 
256 
256 
256 

232 
232 
244 
256 
232 

210 
210 
210 
210 
280 

280 
256 
232 
232 
210 
199 
188 
166 
166 
156 
146 

146 
136 
126 
108 
108 
92 
92 
77 
77 
77 

77 

77 
77 
77 
70 
70 
64 
64 
64 
64 

77 
77 
92 
92 

77 
77 
77 
77 
92 
92 
77 

77 
77 

77 
70 

70 

64 
64 
64 
64 

64 
64 
64 
64 
58 
53 
53 
53 
53 
53 

53 
53 
53 
53 
53 

53 
53 
43 
43 

77 

77 
77 
64 
64 
256 

166 
126 
108 
92 
92 

77 
77 
64 
64 
64 

64 
64 
64 
64 
53 

53 

53 
53 
53 
53 
53 
53 
53 
53 
53 
53 

43 
43 
43 
43 
4-3 

43 
43 
43 

43 

48 

53 
53 
53 
48 
48 
43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

43 

2 

43 

3 

43 

4 

43 

5 

43 

6 

38 

7 

27 
24 
27 
27 

30 
24 
16 
27 
24 

24 
27 
27 
27 
24 

34 
30 
27 
27 

27 

34 
34 
43 
53 
43 

38 

8 

38 

9... 

38 

10 

34 

11 

34 

12 

34 

13 

34 

14 

34 

15. 

34 

16 

34 

17 

34 

18 

34 

19 

34 

20 

21 

34 
34 

22 

34 

2^ 

34 

24 

34 

25 

34 

26 

34 

27 

34 

28 

34 

29 

34 

30 

34 

31 

34 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  curve, 
75779°— wsp  307—13 3 
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SURFACE   WATER   SUPPLY,   1911,   PART   VTI. 


Monthly  discharge  of  Cottonwood  Creek  below  Hot  Springs,  near  Buena  Vista,  Colo.,  for 

1911. 

[Drainage  area  72  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-ofl. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


April  i-6V . 

May 

June 

July 

August 

September. 
October. . . 
November. 
December . 


53 
221 
304 
304 
146 

77 
256 

53 

43 


16 
34 
244 
146 
64 
43 
53 
43 
34 


29.5 

105 

278 

235 
85.5 
60.6 
76.1 
44.5 
36.0 


0.410 
1.46 
3.86 
3.26 


The  period . 


0.37 

1.68 

4.31 

3.76 

1.37 

.94 

1.22 

.69 

.58 


1,400 
6,460 
16,500 
14,400 
5,260 
3,610 
4,680 
2,650 
2,210 


57,200 


NORTH    COTTONWOOD    CREEK    NEAR    BUENA  VISTA,   COLO. 

Location. — At  highway  bridge  in  sec.  10,  T.  14  S.,  R.  79  W.,  6  miles  northwest  of 

Buena  Vista;  just  below  a  small  stream  entering  from  the  west,  and  1£  miles 

below  mouth  of  Silver  Creek. 
Records  available. — October  5,  1911,  to  December  31,  1911. 
Drainage  area. — 50  square  miles,  measured  from  Forest  atlas. 
Gage. — Vertical  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by 

wading  at  ordinary  stages. 
Winter  flow. — Data  too  meager  to  determine. 
Diversions. — There  are  court  decrees  for  diversions  of  32  second-feet  from  North 

Cottonwood  Creek. 
Accuracy. — As  the  station  has  not  been  completely  rated  estimates  of  discharge  can 

not  be  made. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  North  Cottonwood  Creek  near  Buena  Vista,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Oct.     4 

O.  M.  Wimmer 

Feet. 
4.30 
4.40 
3.90 

Sec.-ft. 
24.8 

13 

do 

29.4 

Dec.  28 

H.  B.  Waha 

8.7 

LOWER   MISSISSIPPI   RIVER   BASIN.  35 

Daily  gage  height,  in  feet,  of  North  Cottonwood  Creek  near  Buena  Vista,  Colo.,  for  1911. 


Day. 

Oct. 

Nov. 

Dec. 
4.1 

Day. 

Oct. 

Nov. 

Dec. 

1                     

4.3 

16 

2                       

17 

4.2 

3 

4.2 

18 

4.0 

4 

4.3 
4.4 

19 

5                      „ 

4.25 
'"*4."25" 

4.05 

""*4.05 
4.05 

20 

4.35 

4.2 

6 

21 

7 

4.6 

22 

4.35 

•--  —  •• 

3.9 

s 

23 

9 

24 

10 

25 

11                                .... 

4.35 
4.35 

"*"i"6" 

26 

4.4 

"i.2 
""4.15 

3.9 

12 

27 

13     . 

4.4 

28 

4.4 

3.9 

14 

29 

15 

4.2 

4.3 

4.0 

30 

4.35 

31 

Note.— Gage  heights  slightly  affected  by  ice  during  the  last  of  December. 

CHALK    CREEK    NEAR    ST.  ELMO,  COLO. 

Location. — In  the  Leadville  National  Forest,  at  highway  bridge  in  sec.  28,  T.  15  S., 

R.  79  W.,  just  below  the  cascades  of  Chalk  Creek,  and  6  miles  east  of  St.  Elmo. 

Nearest  tributary  is  a  small  intermittent  stream  entering  from  the  north  just 

below  the  station. 
Records  available. — March  10  to  December  25,  1911. 
Drainage  area. — 75  square  miles,  measured  from  Forest  atlas. 
Gage. — Vertical  staff. 
Channel. — Permanent. 
Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Data  too  meager  to  determine. 
Diversions. — There  are  no  court  decrees  for  diversions  from  Chalk  Creek  above  the 

station,  but  below  there  are  decrees  for  132  second-feet. 
Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  should 

be  reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Chalk  Creek  near  St.  Elmo,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

O.  M.  Wimmer 

Feet. 

0.70 

.82 

1.90 

1.80 

Sec.-ft. 
12.4 
16.0 
379 
321 

Aug.  3 
Sept.  13 
Oct.  12 
Dec.  29a 

Feet. 
1.45 
1.20 
1.40 
1.10 

Sec.-ft. 
112 

Apr.     9 
June  13 
July     3 

do 

do 

do 

do 

do 

H.  B.  Waha 

45.0 
89.0 
24.4 

a  Some  ice  on  right  bank. 
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SURFACE    WATER    SUPPLY,    1911,    PART   VII. 


Daily  gage  height,  in  feet,  of  Chalk  Creek  near  St.  Elmo,  Colo.,  for  1911. 
[A.  J.  Smith,  observer.] 


Day. 


Mar.        Apr.       May.      June.       July.       Aug.       Sept.       Oct.       Nov.       Dec 


0.70 
.70 


1.05 
.86 

.70 
.70 
.70 
.92 
.69 

.70 
.70 
.70 
.70 
.70 

1.30 
.70 
.85 

.70 
.70 


.90 
.95 

1.00 
.98 


1.15 
1.20 
1.30 


1.25 
1.28 
1.30 
1.30 
1.38 

1.45 
1.50 
1.52 
1.55 
1.52 

1.44 
1.50 


1.50 

1.58 
1.62 
1.66 
1.66 
1.58 

1.50 

1.50 
1.55 
1.72 
1.72 

1.70 
1.70 


1.75 
1.78 


1.80 
1.82 
1.82 
1.85 
1.90 

1.95 

2.00 
2.  15 
2.20 
2.15 
2.00 
1.95 
1.98 
1.98 
1.98 

1.98 
1.98 
1.98 
1.92 
1.92 


1.92 
1.92 
1.92 
1.90 

1.82 
1.80 
1.75 
1.75 
1.75 


1.70 


1.70 
1.68 

1.65 
1.65 
1.65 
1.65 
1.65 

1.68 
1.78 


1.72 
1.70 

1.70 
1.68 
1.65 
1.65 
1.62 
1.58 


1.55 
1.50 
1.45 
1.45 
1.40 

1.38 
1.35 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.30 

1.30 
1.30 
1.30 
1.30 

1.32 

1.60 
1.58 
1.52 
1.50 

1.42 
1.42 
1.38 
1.35 
1.32 
1.30 


1.30 
1.30 
1.30 
1.30 
1.28 

1.26 
1.25 
1.20 

1.20 
1.20  I 

1.20 
1.20  I 
1.20 
1.20  | 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.52 
1.52 


1.52 
1.42 
1.40 
1.50 
1.90 
1.90 


1.50 
1.50 
1.45 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 

1.40 
1.38 
1.35 

1.30 

1.30 
1.30 
1.30 
1.25 
1.22 
1.22 


1.20 


1.15 
1.15 

1.15 
1.20 
1.50 
1.40 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
2.00 
2.00 


Note.— Gage  heights  affected  by  ice  Mar.  14,  15,  19,  20,  26,  28,  and  Nov.  12  to  14,  29,  and  30, 1911. 
Daily  discharge,  in  second-feet,  of  Chalk  Creek  near  St.  Elmo,  Colo.,  for  1911. 


Day. 


Mar. 


Apr.       May.      June.      July.       Aug.       Sept.       Oct.       Nov.       Dec 


50 
56 
60 
60 
82 

112 
135 
146 
162 
146 

107 
135 

135 
135 
135 

179 
202 
226 
226 
179 

135 
135 
162 
263 
263 

250 
250 
260 
270 
282 
302 


315 
328 
328 
348 
380 

412 
445 

550 
5N5 
550 

445 
412 
432 
432 
432 

432 
432 
432 
393 
393 

393 
393 
393 
393 

380 

328 
315 
282 
282 
282 


250 
266 
282 
299 
315 

367 
315 
305 

295 
285 

280 
270 
260 
250 

238 

220 
220 
220 
220 
220 

23s 
302 
282 
263 
250 

250 
238 
220 
220 
202 
179 


162 
135 
112 
112 
88 

82 
74 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

66 

190 
179 
146 
135 

97 
97 
82 
74 
66 
60 


60 
60 
56 

52 

50 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 

40 
40 
40 

40 
40 
40 
40 
40 

40 

40 

40 

146 

146 


146 

97 

88 

135 

380 

380 
315 
255 
195 
135 

135 

112 
88 


Note.— Dailv  discharge  determined  from  a  well-defined  curve.  Discharge  estimated  Mar.  14.  15,  19, 
20. 26,  28,  Nov.  12-14,  29,  30,  and  Dec.  26-31.  Discharge  interpolated  on  all  other  days  for  which  gage  heights 
arc  not  published. 


LOWER  MISSISSIPPI   RIVER  BASIN. 

Monthly  discharge  of  Chalk  Creek  near  St.  Elmo,  Colo.,  for  1911. 
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Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Mar.  9-31.. 

April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December . 


13 

60 
302 
585 
367 
190 
140 
380 
40 
29 


13 
13 

50 
282 

17'.) 
60 

40 
14 
29 


13.0 
20.0 

169 

397 

259 
88.3 
51.0 

122 
32.4 
22.6 


The  period . 


593 

1,190 

10,400 

23, 600 

15,900 

5,  430 

3,030 

7,500 

1,930 

1,390 


71,000 


Note.— Discharge  estimated  at  22  second-feet  during  Dec.  26-31,  1911. 


SOUTH  FORK  OF  ARKANSAS  RIVER  AT  PONCHA,  COLO. 

Location. — At  highway  bridge  about  half  a  mile  from  Poncha,  in  sec.  10,  T.  49  N., 
R.  8  E.     Nearest  tributary,  Poncha  Creek,  enters  one-fourth  mile  below. 

Records  available. — January  14,  1911,  to  December  31,  1911. 

Drainage  area. — 140  square  miles,  measured  from  Forest  atlaa. 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Springs  keep  this  stream  open  during  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  113  second-feet  from  the  South 
Fork  above  the  station,  and  66  second-feet  below.  There  are  also  decrees  for 
diversions  of  76  second-feet  from  the  North  Fork,  which  enters  above. 

Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 
have  been  made. 

Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  South  Fork  of  Arkansas  River  at  Poncha,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    14 

O.  W.  Wimmer 

Feet. 
0.40 

.33 
—  .20 

.50 

Sec.-ft. 
31.0 

Mar.   13 

do 

31.1 

Aug.     7 
Dec.    12 

do 

6.6 

H.  B.  Waha 

46.1 
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Daily  gage  height,  in  feet,  of  South  Fork  of  Arkansas  River  at  Poneha,  Colo.,  for  1911. 

[J.  M.  Cuenin,  observer.] 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

0.40 
.40 

.30 
.40 
.30 
.40 
.40 

.40 
.40 
.30 
.30 
.40 

.30 
.30 
.30 
.40 
.40 
.40 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2(1 

27 

28 

29 

30 

31 

Jan.       Feb.      Mar.      Apr.     May.     June.     July.     Aug.     Sept.      Oct.      Nov.     Dec 


0.30 
.20 
.30 
.30 
.40 

.20 
.20 
.10 
.20 
.50 

.50 
.40 
.40 
.20 
.20 

.30 
.30 
.30 
.30 
.30 

.30 
.30 
.30 
.30 
.30 

.30 
.30 
.40 


0.30 


.40 

.40 

.30 
.30 

.40 

.30 
.  30 
.40 

.40 
.30 

.  30 
.  20 
.20 

.10 

.(ID 
.00 

.  10 

■  io 

.  05 
.10 

.15 

.05 
.05 

.  00 
.00 

.  05 

.10 

.05 
.10 


0.10 
.10 
.20 
.12 
.00 

-  .10 
.20 

-  .25 

-  .20 

-  .18 

-  .15 

-  .22 

-  .25 

-  .20 

-  .30 

-  .30 

-  .05 

-  .20 

-  .25 

-  .25 

.20 
.20 
.28 
.30 
.22 

.30 
.25 
.20 
.33 
.30 


0.15 
.23 
.13 
.06 

-  .15 

.20 
.57 
.73 
.83 
.90 

.43 
.20 
.15 
.15 
.35 

.35 
.50 

.68 
1.26 

.68 

.55 
.47 
.37 
.60 

.67 

.73 
.83 
.97 
1.17 
1.17 
1.20 


1.30 
1.47 
1.40 
1.50 
1.77 

1.70 
1.97 
1.73 
a2.27 
1.90 

1.73 
1.73 
1.40 
1.60 
2.23 

2.00 
1.83 
1.73 
1.80 
1.87 

1.83 
1.77 
1.70 
1.50 
1.57 

1.22 
1.00 


1.25 
1.00 


1.57 
1.76 
1.56 
1.76 
6  2.86 

c2.50 
2.10 
1.73 
1.63 
1.33 

1.26 
1.30 
1.40 
1.36 
1.33 

1.43 
1.43 
1.62 
1.63 
1.50 

1.43 
1.40 
1.60 
1.46 
1.26 

1.36 
1.33 

1.16 
1.30 
1.26 
.96 


0.76 
.63 
.46 
.26 
.23 


-  .20 

-  .10 

-  .20 

-  .23 

-  .13 
4-  .03 

.03 
.03 

-  .16 

-  .16 

-  .16 
.00 

-  .13 

-  .13 

-  .03 
1.16 
1.03 

.56 
.46 

.33 

.16 
.23 
.26 
.60 
.46 


0.03 
.06 

-  .10 

-  .13 

-  .26 

-  .13 

-  .20 

-  .10 

-  .03 
.06 

-  .03 

-  .13 

-  .03 

-  .10 
.00 

.03 
.00 
.10 
.10 
.36 

.23 
.30 
.20 
.13 
.20 

.36 
.16 
.16 
.06 
.20 


0.90 
1.40 
1.16 
1.43 
1.36 

1.33 
.96 
.96 
.86 
.90 

.73 

.73 
.56 

.10 
.66 

.60 
.63 

.60 
.56 
.56 

.43 
.56 
.53 


.63 
.60 
.53 
.43 
.50 


0.60 
.50 
.53 
.56 
.70 

.90 
.86 
.86 
.76 
.66 

.63 

.70 
.i.i. 
.70 
.70 

.70 
.70 
.83 
.76 
.76 

.70 
.66 
.93 
.80 
.76 

.76 
.73 
.90 
1.00 
.90 


0.80 
.60 
.56 
.53 
.53 

.53 
.53 
.53 
.53 
.50 

.53 
..53 
.53 
.46 
.50 

.46 
.35 
.30 
.40 
.30 

.45 
.40 
.30 
.45 
.35 

.35 
.35 
.40 
.45 
.35 
.40 


a  Maximum  gage  height  3  feet.     &  Maximum  gage  height,  4.2  feet.      «  Maximum  gage  height,  3.4  feet. 
Note—  Negative  readings  during  April  are  not  reliable  as  they  were  not  made  at  the  gage. 

PONCHA  CREEK  AT  PONCHA,  COLO. 

Location. — At  highway  bridge  in  sec.  10,  T.  49  N.,  R.  8  E.,  near  Poneha,  about 
one-fourth  mile  above  the  mouth  of  creek. 

Records  available. — January  14,  1911,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Shifting . 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Springs  prevent  the  creek  from  freezing  to  any  considerable  extent. 

Diversions. — There  are  court  decrees  for  diversions  of  7  second-feet  above  the  sta- 
tion, but  none  below. 

Accuracy.— As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 
have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Poneha  Creek  at  Poneha,  Colo.,  in  1911. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    14 

O.  M.  Wimmer 

Feet. 

U.50 

.35 

.70 

.50 

Sec.-ft. 
7.2 

Mar.    13 

do 

2.7 

Aug.     7 

do 

30.5 

Dec.  12 

H.  B.  Waha 

7.6 
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Daily  gage  height,  in  feet,  of  Poncha  Creek  at  Poncha,  Colo.,  for  1911. 
fj.  M.  Cuenin,  observer.] 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec 


0.50 
.50 

.50 
.50 
.50 
.50 

.50 

.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 
.50 


0.40 
.30 
.40 
.40 
.50 

.40 
.30 
.40 
.40 

.60 

.50 
.50 
.50 
.40 
.40 

.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 

.40 
.40 
.50 


0.50 


.50 

.50 
60 


0.40 
.40 
.60 
.60 
.55 

.55 
.55 
.50 
.55 
.55 

.58 
.52 
.50 
.50 
.55 

.55 
.55 
.70 
.75 
.70 

.95 
1.00 
1.00 


1.23 


0.95 
.93 
.85 
1.03 
1.13 

1.10 
1.57 
1.67 
1.77 
1.80 

1.57 
1.53 
1.40 
1.53 
1.70 

1.60 
1.73 
1.93 
2.07 
1.73 

1.57 
1.60 
1.47 
1.60 
1.70 

1.67 

1.80 
1.73 
1.83 
1.80 
1.83 


1.87 
1.73 
1.77 
1.67 
1.70 

1.70 
1.43 
1.60 
1.50 
1.60 

1.57 
1.40 
1.50 
1.30 
1.53 

1.33 
1.20 
1.23 
1.33 
1.13 

1.13 

1.10 

.97 

.97 

.97 

1.13 
1.10 
1.03 
1.07 
1.07 


1.37 
1.60 
1.46 
1.60 
1.50 

1.33 
1.30 
1.40 
1.23 
1.13 


.96 
.96 
1.16 
1.20 


1.36 
1.33 
1.50 
1.43 

1.40 
1.50 
1.60 
1.53 
1.40 

1.53 
1.23 
1.16 
1.10 
1.43 
1.13 


0.87 
.87 
.87 
.80 
.83 


.60 


83 


1.00 

1.00 

.97 

.90 


.77 
.  80 
.83 
.77 
.73 


0.70 
.73 


.83 

.73 


63 


0.83 
.90 
.70 
.73 


76 


0.53 
.46 
.43 
.40 
.66 

.76 
.70 
.76 
.73 
.70 

.73 
.70 
.66 
.70 
.70 

.73 

.76 


66 
.56 
.70 
.70 


0.50 
.60 
.56 
.66 
.56 

.56 
.56 
.56 
.53 
.53 

.56 
.56 
.53 
.43 


.50 
.35 
.35 
.35 
.35 

.35 
.35 
.35 
.45 
.40 


Note.— Gage  heights  affected  by  ice  Dec.  17  to  31. 

WEST    BEAVER    CREEK   NEAR    VICTOR,    COLO. 

Location. — At  the  Skagway  power  station  of  the  Arkansas  Valley  Railway,  Light  & 
Power  Co.,  in  sec.  30,  T.  16  S.,  R.  68  W.,  about  7  miles  southeast  of  Victor. 

Records  available. — Monthly  estimates  from  January  1,  1905,  to  December  31,  1911. 

Drainage  area. — 70  square  miles. 

Method  of  compiling  records. — The  water  used  through  the  power  house,  which 
is  brought  by  pipe  line  from  the  reservoir  3£  miles  upstream,  is  measured  hourly 
by  weir.  To  this  amount  is  added  or  subtracted  a  quantity  representing  the 
gain  or  loss  in  the  reservoir  during  the  period .  The  seepage  through  the  reservoir 
is  measured  by  weir  and  added  to  the  above  to  obtain  the  final  result.  The 
record  therefore  represents  the  flow  of  the  stream  (less  evaporation  from  the 
stored  water)  as  if  there  were  no  reservoir. 

Diversions. — Above  the  power  reservoir  the  town  of  Victor  has  three  reservoirs 
from  which  water  is  diverted  for  municipal  purposes.  Colorado  Springs  receives 
its  water  supply  from  four  reservoirs  in  the  upper  basin.  There  are  filings  (which 
have  not  yet  been  adjudicated)  for  diversions  from  the  basin  of  52  second-feet  by 
ditch  and  5  second-feet  by  pipe  line.  This  water  is  diverted  into  Lake  Moraine, 
and  thence  by  natural  channels  to  Colorado  Springs.  The  town  of  Altman,  for 
municipal  supply,  has  filed  on  five  reservoir  sites  in  the  upper  basin,  having  a 
combined  capacity  of  2,300  acre-feet.  Below  the  power  plant  there  are  adjudi- 
cated decrees  for  diversions  of  57  second-feet  from  Beaver  Creek,  which  is  formed 
by  East  and  West  Beaver  creeks.  In  addition,  there  is  an  irrigation  reservoir  in 
operation  which  has  a  filing  for  4,760  acre-feet. 

Accuracy. — Company  states  that  records  are  probably  correct  within  5  per  cent. 

Cooperation. — Records  are  furnished  through  courtesy  of  Arkansas  Valley  Railway, 
Light  &  Power  Co. 
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Monthly  discharge  of  West  Beaver  Creek  near  Victor,  Colo,  for  1905-1911. 


Month 


1905. 

January 

February 

March 

Apiil 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 

1906. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 

1907. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . 

19C8. 

January 

February 

March 

April 

May 

June 

July 


Mean 
discharge 
in  s  cond- 

feet. 


6.8 

6.0 

10.4 

53.0 

104 

119 

41.4 

63.8 

24.2 

8.6 

6.0 

1.9 


37.1 


1.4 

3.7 

5.4 

13.2 

15.9 

22.9 

32.9 

20.2 

19.4 

84.2 

55.9 

9.2 


23. 


8.  9 


2.0 
2.2 
5.1 
5.8 
4.1 
1.1 
2.5 


Run-off 
(total  in 
acre-feet). 


418 

333 

640 

3,150 

6,400 

7,080 

2,550 

3,920 

1,440 

529 

357 

117 


26,900 


206 

332 

786 

978 

1,360 

2,020 

1,240 

1,150 

5.180 

3,330 

566 


17,200 


301 
416 
516 
524 

1,070 
910 

1,080 
609 
321 
301 
232 
178 


6,460 


123 
126 
314 
345 
252 
66 
154 


Month. 


August 

September 

October 

November 

December 

The  year . 

1909. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . 

1910. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . 

1911. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

<  October 

November 

December 

The  year . 


Mean 
discharge 
in  second- 
feet. 


7.5 
2.9 
2.9 
3.0 


3.2 


Run-off 
(total  in 
acre-feet). 


2.1 
1.2 

2.8 
14.1 
8.0 
9.3 
8.8 
27.3 
53.2 
12.2 
8.7 
12.9 


13.3 


8.5 
5.9 
25.8 
25.3 
41.2 
19.5 
10.5 
15.4 
11.4 
9.2 
7.4 
7.0 


5.5 
4.0 
8.3 
12.2 
14.3 
6.6 
18.8 
19.2 
11.2 
9.3 
5.6 
4.1 


9.9 


PURGATORY    RIVER    AT   TRINIDAD,  COLO. 


Location.— At  Animas  Street  Bridge  at  Trinidad,  Colo.  Nearest  perennial  tribu- 
tary, Gray  Creek,  enters  about  4  miles  below. 

Records  available.— May  1,  189G,  to  July  31,  1899;  August  25,  1905,  to  December 
31,  1905;  November  1,  1906,  to  March  10,  1907;  October  14,  1907,  to  December  31, 
1911.  From  March  23,  1905,  to  October  31,  1906,  a  station  was  maintained  at 
Alfalfa,  about  25  miles  east  of  Trinidad. 

Drainage  area. — 742  square  miles. 

Gage.— A  chain  gage  since  August  25,  1905;  referred  to  a  datum  1.70  feet  below  that 
of  the  original  staff  gage. 

Channel. — Somewhat  shifting. 
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Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  period. 

Diversions. — There  are  court  decrees  for  diversions  of  112  second-feet  from  Purgatory 
River  above  Trinidad  and  348  second-feet  below.  There  are  decrees  for  diver- 
sions of  110  second-feet  from  tributaries  entering  above  the  station. 

Accuracy.— Although  the  channel  is  somewhat  shifting,  sufficient  measurements 
have  been  made  to  form  a  basis  for  estimates  of  flow,  which  may  be  considered 
good . 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  of  Colo- 
rado. 

Discharge  measurements  of  Purgatory  River  at  Trinidad,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    18a 

G.  H.  Russell 

Feet. 
3.31 
3.41 
3.41 
3.06 
3.86 
3.60 
9.50 

Sec.-ft. 

10.3 

4.5 

15.6 

2.1 

69.0 

54.7 

6,100 

July  22 
Aug.  20 
24 
Sept.    5 
Oct.    26 
Dec.   12 

G.  H.  Russell 

Feet. 
4.48 
3.48 
3.90 
3.55 
3.88 

6  3.78 

Sec.-ft. 
437 

Feb.  18 

do 

\\  .  B.  Freeman 

38.2 

Mar.     9 

W.  B.  Freeman 

Russell  and  v\  aha 

W.  B.  Freeman 

G.  H.  Russell 

126 

Apr.  10 
May    19 
July     1 

21 

G.  H.  Russell 

W.  B.  Freeman 

.....do..  . 

56.9 
67.2 

7  0 

do 

o  Slight  ice  eft'ecL  &  Estimated. 

Daily  gage  height,  in  feet,  of  Purgatory  River  at  Trinidad,  Colo.,  for  1911. 
[H.  D.  Albertson,  observer.] 


Da\ 


Jau. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


?cpt. 


Oct. 


Nov. 


Dec. 


1 
2 
3 
4 

6 
7 
8 
9 
10 

11 
12 
13 
11 
15 

16 

17 
18 
19 

20 

21 
22 
23 

24 
25 

26 

'_'7 
28 
29 
30 

31 


3.38 
3.38 
3.35 
3.38 
3.38 

3.38 
3.38 
3.42 
3.-42 
3.4 

3.4 
3.4 
3.4 
3.4 
3.35 

3.38 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.35 

3.32 

3.35 

3.35 

3.38 

3.4 

3.4 

3.35 


3.4 
3.4 
3.4 
3.4 
3.4 

3.4 

3.38 

3.38 

3.38 

3.38 

3.38 
3.38 
3.38 
3.38 
3.42 

3.45 

3.4 

3.4 

3.35 

3.35 

3.35 
3.35 
3.35 
3.38 
3.38 

3.4 
3.4 
3.4 


3.55 
3.72 
3.85 
3.58 
3.65 

3.65 
3.52 
3.42 
3.38 
3.35 

3.35 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.45 

3.42 

3.4 


3.4 

3.4 

3.42 

3.45 

3.45 

3.45 

3.45 

3.45 

3.32 

3.3 

3.3 


3.3 
3.3 
3.3 


3.15 

3.12 

3.05 

3.0 

3.0 

3.05 
3.05 
3.  05 
3.02 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.7 

3.35 
3.12 
3.15 
3.15 
3.1 


3.52 
3.5 
3.5 
3.42 

3.52 

3.72 
3.78 
3.98 
4.08 
4.1 

4.08 
4.0 
3.8 
4.2 

4.0 

4.0 

3.9 

3.9 

3.85 

3.85 

3.85 
3.85 
3.82 
3.8 
3.8 

3.55 
3.55 
3.7 
3.9 

3.88 
3.96 


4.4 

3.95 

3.92 

3.92 

3.95 

3.98 

3.98 

4.0 

4.0 

4.06 

4.01 
4.0 
4.0 
4.0 
4.1 


4.0 

3.92 

4.38 

4.8 

3.92 


3.92 

4.9 

4.1 

3.92 

3.85 

3.75 

4.22 

3.7 

3.75 

3.75 


3.8 

3.82 

3.9 

4.4 

5.02 

6.33 
4.0 
4.45 
4.05 
4.0 


6.8 

4.05 

7.3 

4.8 

4.6 

4.9 

4.1 

4.5 

4.65 

4.12 

4.1 
4.05 
4.1 
4.4 

4.28 
4.05 


3.85 

3.8 

3.77 

3.7 

3.65 

3.65 

3.6 

3.55 

3.55 

3.75 

3.75 

3.73 

3.6 

3.55 

3.55 

4.0 
3.7 
4.25 
3.55 


3.55 

3.83 

3.95 

4.3 

4.75 

3.8 

3.7 

3.75 

3.7 

3.65 

3.6 


3.55 
3.  55 
3.55 
3.5 
3.5 

3.45 
3.45 
3.45 
3.45 
3.45 

3.45 
3.45 
3.45 
3.53 
3.57 

3.55 
3.  55 
3.55 
3.53 
3.5 

3.47 
3.45 
3.45 
3.45 
3.45 

3.4 

3.4 

3.35 

3.35 

3.35 


3.3 
3.5 
3.5 
3.5 

6.0 

4.9 
4.6 
4.5 
4.5 
4.45 

4.35 
4.3 
4.3 
4.25 


4.08 

4.0 

4.0 

4.0 

4.12 


3.9 
3.9 
3.9 
3.9 
3.9 
3.9 


3.9 
3.9 
4.0 

4.0 
4.0 

3.9 

3.85 

3.8 

3.75 

3.7 

3.7 
3.7 
3.7 
3.72 

3.75 

3.75 

3.75 

3.8 

3.75 

3.75 

3.7 
3.7 
3.75  i 
3.72 
3.7 

3.72 

3.75 

3.72 

3.7 

3.72 


3.63 
3.68 
3.78 
3.86 
3.86 

3.86 

3.8 

3.78 

3.78 

3.78 

3.88 
3.78 
3.86 
4.23 

3.88 

3.78 

3.8 

3.78 

4.33 

4.73 

4.48 
4.03 

3.88 
3.88 


4.23 
4.18 
4.18 
4.05 
4.03 
4.03 


Note.— Gage  heights  affected  by  ice  Jan.  1  to  31  and  Dec.  1  to  31. 
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Daily  discharge,  in  second-feet,  of  Purgatory  River  at  Trinidad,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

9 
9 
8 
9 
9 

9 
9 

10 
10 

10 

10 
10 
10 
10 

8 

9 
10 
10 
10 
10 

10 
10 

10 

8 
8 

8 
8 
9 
10 
10 
8 

8 
8 

8 
8 
8 

8 
6 
6 
6 
6 

6 
6 
6 
6 

7 

7 
5 
5 
5 
5 

5 
5 
5 
5 
5 

6 
6 
6 

15 

38 
58 
28 
34 

38 
24 
18 
15 
15 

15 
15 
15 
10 
10 

10 
10 
20 
18 
16 

16 
16 
18 
20 
20 

20 
20 
20 
12 
10 
10 

10 
10 
10 

16 
6 

5 
4 
3 
2 
2 

3 
3 
3 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 

2 

48 

16 
6 

7 
7 
5 

30 
27 
27 
22 
30 

51 
65 
90 
112 
116 

112 
96 
61 

138 
96 

96 
75 
75 
68 
68 

68 
68 
64 
62 
62 

31 
34 
50 

82 
80 
93 

200 
94 

88 
87 
95 

102 
101 

108 
108 
120 

109 
120 
120 
120 
140 

125 
100 
220 
400 
110 

110 
475 
150 
120 
92 

76 
190 
70 

77 

77 

100 
106 
130 
350 
714 

1,850 
170 
375 
190 
170 

130 

375 

210 

1,200 

1,850 

2,400 
190 

3,100 
570 
450 

630 
210 
400 
480 
219 

210 
190 
210 
350 
291 
190 

115 
100 
93 
75 
66 

66 
57 
50 

50 

88 

88 
82 
57 
50 
50 

170 
75 

278 
50 
50 

50 
109 
150 
300 
540 

100 
75 
88 
75 
66 
57 

50 
50 
50 
42 
42 

36 
36 
36 
36 
36 

36 
36 
36 
46 
52 

50 
50 
50 
46 
42 

38 
36 
36 
36 
36 

30 
30 
25 
25 
25 

21 
42 
42 
42 
1,120 

390 
260 
230 
230 
220 

180 
160 
160 
150 
140 

100 
88 
88 
88 

115 

110 
88 
78 
74 
74 

74 

74 
74 
74 
74 

74 

74 
74 

88 
88 
88 

74 
70 
65 
50 
40 

40 
30 
30 
20 
15 

15 
10 
10 
10 
10 

10 
10 
10 
10 
10 

7 
7 
7 
7 
7 

. 

2 

g 

3 

- 

4... 

- 

5 

- 

6 

7 

9 

8 

9 

7 

10... 

7 

11 

12 

12... 

7 

13 

7 

14 

7 

15... 

7 

16 

7 

17 

7 

18 

7 

19 

7 

20 

7 

21 

7 

22 

23 

7 

24... 

7 

25 

7 

26 

27 

7 

28 

7 

29 

7 

30 

7 

31 

7 

Note.— Daily  discharge  determined  as  follows:  Jan.  1-31,  estimated;  Feb.  1  to  Mar.  9,  by  indirect  method 
for  shifting  channels;  May  10-19,  from  a  fairly  well  defined  curve;  May  20  to  July  1,  by  indirect  method 
for  shifting  channels;  July  2  to  Nov.  6,  from  a  fairly  well  defined  curve;  Nov.  7  to  Dec.  31,  estimated. 

Monthly  discharge  of  Purgatory  River  at  Trinidad,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

10 

8 

58 

48 

138 

475 

3,100 

540 

52 

1,120 

88 

12 

8 
5 

10 
2 

22 

70 

100 

50 

25 

21 

7 

5 

9.3 
6.2 
19.5 
6.3 
69.3 
137 
581 
107 
39.2 
153 
32.9 
7.1 

571 

343 
1,200 

374 
4,260 
8,140 
35.7(H) 
6,590 
2,330 
9, 390 
1,960 

436 

C. 

c. 

B. 

April 

B. 

May 

B. 

B. 

July 

B. 

B. 

B. 

C. 

C. 

c. 

3,100 

2 

98.5 

71,300 

BIG    SANDY    CREEK    AT    HUGO,  COLO. 

Location.— At  highway  bridge  in  sec.  32,  T.  10  S.,  R.  54  W.,  half  a  mile  south  of  Hugo. 

No  important  tributaries  within  several  miles  of  the  station. 
Records  available.— April  10,  1910,  to  October  31,  1911. 
Drainage  area. — Approximately  555  square  miles. 
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Gage. — Vertical  staff;  datum  unchanged. 

Channel. — Very  shifting. 

Discharge  measurements.— Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — The  bed  of  the  stream  is  usually  dry  during  the  winter  months. 

Diversions. — There  are  no  court  decrees  for  diversions  from  Big  Sandy  Creek. 

Accuracy. — Owing  to  a  lack  of  measurements  no  estimates  of  discharge  for  1911 
have  been  made. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  Central  Land  &  Irriga- 
tion Co. 


Discharge  measurements  of  Big  Sandy  Creek  at  Hugo,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  21 

E.  0.  Christiansen 

Feet. 

2.30 
a  2. 20 

Sec.-ft. 
"0.2 

July     7 

G.  H.  Russell 

o.2 

14 

18 

G.  H.  Russell 

0 

a  Estimated.  b  Very  slight  flow. 

Daily  gage  height,  in  feet,  of  Big  Sandy  Creek  at  Hugo,  Colo.,  for  1911. 


[George  Leonard,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2.45 

2.3 

2.3 

2.3 

2.35 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.35 
a  2.  6 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.4 

2.3 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 

2.45 

2.3 

2.45 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.45 

2.3 

2.7 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 

"V2.8 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.5 

2.3 

2 

2.3 

3 

2.3 

4 

2.3 

5 

2.3 

6 

2.3 

7 

2  3 

8 

2.3 

9 

2.3 

10 

2.3 

11 

2.3 

12 

2.3 

13 

2  3 

14 

2.3 

15 

2.3 

16 

2.3 

17 

2.3 

18 

2.3 

19 

2.3 

20 

2.3 

21 

2.3 

2.3 

2.45 

2.45 

2.4 

2.35 

2.3 

2.3 

2.25 

2.7 

2  5 

22 

2.35 

23 

2.3 

24 

2.3 

25 

2.3 

26 

2  3 

27 

2.3 

28 

2.3 

29 

2.3 

30 

2  3 

31 

2  3 

a  Maximum  gage  height,  3.2  feet. 
Note.— No  discharge  Aug.  20  to  Sept.  2, 1911. 


b  Maximum  gage  height,  3.5  feet. 
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BIG  SANDY  CREEK  AT  KIT  CARSON,  COLO. 

Location. — At  highway  bridge  in  sec.  8,  T.  15  S.,  R.  48  W.,  1  mile  west  of  Kit  Carson, 
1  mile  above  mouth  of  Wildhorse  Creek,  the    nearest  tributary. 

Records  available.— April  15,  1910,  to  October  31,  1911. 

Drainage  area. — Approximately  1,100  square  miles. 

Gage. — Vertical  staff;  datum  unchanged. 

Channel.  —Shifting;  dry  during  the  greater  portion  of  the  time. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Bed  of  this  stream  usually  dry  during  the  winter  months. 

Diversions. — There  are  no  court  decrees  for  diversions  from  Big    Sandy  Creek. 

Accuracy.— There  was  now  during  only  five  days  in  1911;  no  discharge  measurements 
were  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Central  Land  &  Irriga- 
tion Co. 

Discharge  measurements  of  Big  Sandy  Creek  at  Kit  Carson,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Dis- 
charge. 

Date. 

Hydrographer. 

Dis- 
charge. 

Apr.  19 
20 

Sec.-ft. 
0 
0 
0 

July   14 
18 

Sec.-ft. 

o 

do 

G.  H.  Russell 

o 

July     8 

G.  H.  Russell 

Daily  gage  height  of  Big  Sandy  Creek  at  Kit  Carson,  Colo.,  1911. 
[Cyrus  Platner,  observer.] 


Feet. 
May  28 1.3 

May  29 1.  25 

May  30 9 

Note. — Creek  dry  during  remainder  of  year. 


Feet. 
July  16 1.2 

July  17 1.0 


BIG    SPRING    CREEK    NEAR    ARENA,  COLO. 

Location. — In  sec.  6,  T.  15  S.,  R.  47  W.,  1£  miles  southwest  of  Arena.  There  is  no 
tributary  between  the  station  and  the  mouth,  2  miles  below. 

Records  available.—  April  11,  1910,  to  October  23,  1911. 

Drainage  area. — ^Approximately  295  square  miles. 

Gage. — Vertical  stuff;  datum  unchanged. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements.     Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Diversions.— There  are  no  court  decrees  for  diversions  from  Big  Spring  Creek. 

Accuracy. — Owing  to  the  meager  data,  no  estimates  of  discharge  have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Central  Land  &  Irriga- 
tion <'<>. 

Discharge  measurements  of  Big  Spring  Creek  near  Arena,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  20 

E.  O.  Christ iansen 

Feet. 
1.50 
2.00 

Sec.-ft. 
0.0 

July     8 

G.  H.  Russell 

8.3 

LOWER    MISSISSIPPI    RIVER   BASIN". 
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Daily  gage  height,  infect,  of  Big  Spring  Creek  near  Arena,  Colo.,  for  1911. 
[James  Cook,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1                                     

1.6 
1.6 
1.6 
1.6 
1.55 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

L5 
1.5* 
1.7 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

2                                                     

3 

4 

5 

1.5 

6 

1.6 

7...                           

7.25 
2.35 
1.75 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 

1.6 

8...           

1.5 

9 1 

1.5 

10 

1.5 

11 

1.5 

12 

1.5 

13 

1.5 

14   

1.5 

15... 

1.5 

1.5 

17 

1.5 

1.5 

19 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.8 
1.6 
1.5 
1.6 
1.7 

1.5 

1.5 

22 

1.5 

1.5 

24 

25 

1.  4:, 

1.6 
1.6 
1.6 
1.6 
1.6 
1.5 

27 

29 

31 

Note.— No  water  flowing  in  the  creek  on  days  for  which  gage  heights  are  missing  from  Apr.  19  to  Oct.  31. 


CANADIAN    RIVER    AT    LOGAN,  N.  MEX. 

Location. — Three-fourths  of  a  mile  above  railroad  bridge  in  sec.  15,  T.  13  N.,  R.  33  E., 

1  mile  south  of  Logan,  5  miles  below  mouth  of  Ute  Creek,  and  about  5  miles 

above  mouth  of  Arroyo  Largo  or  Tucumcari  Creek. 
Records  available.— June  29,  1904,  to  February  26,  1905;  December  22,  1908,  to 

December  31,  1911. 
Drainage  area. — Approximately  12,000  square  miles. 
Cage. — Automatic  recording  gage  was  installed  August  5,  1910,  at   a  point   three 

quarters  of  a  mile  above  bridge  and  referred  to  a  datum  different  from  that  of  gage 

previously  used.     The  original  gage  was  a  staff.     On  the  reestablishment  of  the 

station  in  1908,  a  gage  was  painted  on  one  of  the  bridge  piers,  but  referred  to  a 

new  datum.     This  gage  was  used  until  August  5,  1910,  when  the  present  gage 

was  placed  in  position. 
Channel. — Very  shifting. 
Discharge  measurements. — Flood  measurements  are  made  by  floats,  owing  to  the 

great  amount  of  drift  carried  in  the  stream.     Measurements  at  ordinary  stage  are 

made  from  a  car  and  cable,  and  at  low  water  by  wading. 
Winter  now. — Ice  causes  slight  backwater  during  a  portion  of  the  winter  months. 
Diversions. — Some  water  is  diverted  from  the  headwater  streams,  as  irrigation  is 

carried  on  quite  actively,  but  there  are  no  diversions  from  the  Canadian  itself. 
Accuracy. — As  the  station  as  referred  to  the  datum  established  in  1910  has  not  been 

completely  rated,  no  estimates  of  discharge  have  been  made. 
Cooperation. — The  station  was  maintained  in  cooperation   with   the  Territorial 

engineer  of  New  Mexico. 
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Discharge  measurements  of  Canadian  River  at  Logan,  N.  Mex.,  in  1911, 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  17 

jC.  B.  Digbv 

Feet. 

ai.O 
3.5 
5.25 
4.81 

Sec.-ft. 

oi.o 

.0 

100 

83.4 

Aug.  1 

25 
Nov.  7 

Christiansen  and  Shep- 
herd. 
G.  H.  Russell 

Feet. 
5. 75 

f>7.80 
5.45 

Sec.-ft. 
326 

Apr.     5 

May    20 
22 

G.  H.  Russell 

do 

do 

6,040 
82.0 

W.  B .  Freeman 

a  Estimated. 

b  Gage  height  on  automatic  gage  could  only  be  determined  approximately. 

Daily  gage  height,  in  feet,  of  Canadian  River  at  Logan,  N.  Mex.,  for  1911. 
[Thomas  Goodrich,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.3 

4.2 

4.15 

4.2 

4.2 

4.15 

4.1 

4.0 

3.9 

3.85 

3.85 

3.8 

3.8 

3.8 

3.8 

3.9 
3.9 
3.9 
3.  85 

3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 

6.2 
5.6 
5.6 
5.2 
4.6 

3.9 

7.4 
7.2 
6.9 
6.0 
5.55 

4.9 
4.5 
4.7 
<*7.7 
9.4 

6.5 

'"6.'6" 

"5.'4" 

5.0 
4.9 

4.8 
4.8 
4.75 

4.7 

4.8 

4.8 

4.75 

4.7 

4.6 
4.4 
4.4 
5.4 
5.8 

6.2 
5.6 
5.3 
5.3 
5.3 

5.5 
5.9 
5.8 
5.8 
5.8 

5.8 
5.7 
5.7 
5.7 
5.6 

5.5 
5.5 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.5 
5.6 
5.7 

5.7 
5.7 
5.7 
5.7 
5.6 

5.6 

5.45 

5.45 

5.45 

5.45 

5.45 
5.45 
5.45 
5.45 
5.45 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 

5.4 

5.35 

5.25 

5.15 

5.1 

5.15 

5.25 

5.2 

5.18 

5.1 

2     . 

5.1 

3 

5.1 

4 

5.2 

5 

5.2 

6     

5.4 
5.4 
5.3 
5.2 
5.05 

5.0 

4.95 

4.9 

4.8 

4.7 

4.7 

4.65 

4.6 

4.55 

4.5 

4.5 
4.5 
6.0 
6.0 

c7.8 

6.65 

5.2 

7 

5.25 

8 

5.25 

9     . 

5.25 

10 

5.1 

11     

4.9 

12 

"""5.5"" 

4.5 
4.25 

4.1 
4.0 
3.9 

3.8 

a  6.  7 
6.2 
6.0 
7.0 

6.9 

6.2 

5.8 

5.45 

5.1 

5.0 

4.8 

4.75 

4.6 

4.5 

4.35 
4.2 

4.2 

9.9 

6  10.1 

8.6 

4.8 

13... 

4.8 

14 

4.8 

15 

4.8 

16   

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.3 

4.8 

17 

4.8 

18 

4.8 

19     . 

4.8 

20 

4.8 

21     

4.85 

22 

4.9 

23 

4.9 

24 

4.9 

25 

4.9 

26 

4.9 

27 

5.0 

28 

7.8 
7.7 
7.65 
7.5 

5.1 

29 

5.1 

30  .. 

5.2 

31 

5.2 

1 

<i  Maximum  gage  height,  8.25  feet. 
b  Maximum  gage  height,  14.0  feet. 


c  Maximum  gage  height,  8.8  feet. 
d  Maximum  gage  height,  10.5  feet. 


Note.  -The  stream  was  dry  on  clays  for  which  gage  heights  are  missing  except  Aug.  27,  Sept,  12  and  14, 
when  there  was  water  flowing  in  the  river.    Gage  heights  affected  by  ice  Nov.  28-30  and  Dec.  4-31,  1911. 

CHICO    RICO    CREEK    NEAR   RATON,  N.  MEX. 

Location. — At  St.  Louis,  Rocky  Mountain  &  Pacific  Railway  bridge  in  sec.  21,  T. 

30  N.,  R.  24  E.,  and  10  miles  southeast  of  Raton;  above  Raton  and  Una  del  Gato 

creeks. 
Records  available. — May  3,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Automatic  recording  gage;  datum  unchanged. 
Channel. — Shifting. 
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Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — The  greater  part  of  the  normal  flow  is  diverted  above  the  station  for 

irrigation. 
Accuracy. — Owing  to  lack  of  measurements  no  estimates  of  discharge  have  been  made. 
Cooperation.— Station  maintained  in  cooperation  with  the  Territorial  engineer  of 

New  Mexico. 

Discharge  measurements  of  Chico  Rico  Creek  near  Raton,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  18 

C.  B.  Digby 

Feel. 
1.60 

Sec.-ft. 

ol.O 

.0 

.0 

July  19 
22 

G.  H.  Russell 

Feet. 
3.50 
1.23 

Sec.-ft. 
*>350 

June    8 

G.  H.  Russell 

do 

a.  12 

29 

do 

.20 

a  Estimated.  6  From  Kutter's  formula. 

Daily  gage  height,  in  feet,  of  Chico  Rico  Creek  near  Raton,  N.  Mex.,  for  1911. 
[Jay  Walroth  and  E.  T.  Knox,  observers.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.65 
1.80 
1.90 
1.95 

2.20 
2.15 
2.15 
2.15 
2.05 

2.00 
2.00 
1.90 
1.75 
1.75 

1.60 
1.60 
1.60 
1.60 
1.65 

1.70 
1.70 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 

1.60 

1.60 

.    1.60 

1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.75 

2.05 
1.90 
1.75 

1.65 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.55 

1.55 

1.15 
1.15 
1.20 
1.20 
1.20 

1.15 
1.15 
1.15 
1.15 
1.15 

1.10 

1.20 

2 

1.55 
1.50 

1.45 

1.30 

1.20 

3 

1.30 

4 

1.40 

1.50 

1.75 
1.45 
1.30 
1.25 

1.90 

1.30 
1.20 
1.20 

1.40 

6 

1.40 

7.   . 

1.40 

8... 

1.40 

9 

1.40 

10. 

1.40 

11 

1.40 

12 

1.45 
1.50 
1.75 
1.55 

1.45 
1.50 
1.50 
1.45 

1.40 

13 

1.40 

14 

fci.85 
1.55 

1.40 
1.70 
1.50 

1.40 

15 

1.40 

16 

1.45 
1.25 

1.40 

17 

1.10 
1.10 
1.10 
1.15 

1.15 
1.15 
1.15 
1.15 
1.18 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.40 

18 

1.40 

19. 

el.  70 
1.60 

1.35 
1.23 
1.50 
1.45 
1.25 

1.35 

20 

1.35 

21 

1.30 

22 

1.55 
1.55 
1.55 

1.55 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 

1.30 

23 

1.40 
"   1.65" 

1.50 

1.30 

24 

i.20 

1.20 
1.25 
1.20 
1.20 
1.20 
1.20 

1.30 

25 

1.30 

26 

1.30 

27 

1.30 

28 

1.20 

a  3. 30 

1.80 

1.30 

yi 

1.30 

1.25 

1.30 

,1 

1.30 

a  Maximum  gage  height,  6.5  feet. 
b  Maximum  gage  height,  3.85  feet. 

Note.— No  flow  on  davs  for  which  gage  heights  are  missing. 
22  to  Mar.  4.  and  Nov.  16  to  Dec.  31. 


c  Maximum  gage  height,  3.50  feet. 
Gage  heights  affected  by  ice  Jan.  1-30,  F»b. 
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UNA    DEL    GATO    CREEK    NEAR    RATON,  N.  MEX. 

Location. — In  sec.  13,  T.  30  N.,  R.  25  E.,  about  2  miles  northeast  of  Meloche's  ranch 

and  18  miles  southeast  of  Raton,  N.  Mex.     No  important  tributary  enters  within 

several  miles. 
Records  available. — May  3,  1910,  to  December  16,  1911. 
Drainage  area. — Not  measured. 
Gage. — An  automatic  recording  gage. 
Channel. — Probably  shifting. 
Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  slight  backwater  during  a  portion  of  the  winter  months. 
Artificial  control. — A  short  distance  above  the  station  is  a  reservoir  designed  to 

hold  the  flood  water  for  use  in  irrigation  farther  down  the  valley. 
Accuracy. — Owing  to  lack  of  high-water  measurements  no  estimates  of  discharge 

have  been  made. 
Cooperation. — Station  was  maintained  in  cooperation  with  the  Territorial  engineer 

of  New  Mexico  and  Mr.  A.  J.  Meloche,  of  Raton,  N.  Mex.,  who  furnished  the 

gage  heights. 

Discharge  measurements  of  Una  del  Gato  Creek  near  Raton,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  18 

C.  B.  Digby 

G.  H.  Russell 

Feet. 

0.81 

.78 

1.25 

Sec.-ft. 

a  0.5 

o.5 

47.0 

July  20 
20 
22 

G.  H.  Russell 

Feet. 

1.60 

6.50 

.20 

Sec.-ft. 
74  8 

Apr.    9 
July   20 

do 

do 

f>2  000 

do 

o.l 

a  Estimate.  6  Estimated  by  use  of  Kutter's  formula. 

Daily  gare  height,  in  feet,  of  Una  del  Gato  Creek,  near  Raton,  N.  Mex.,  for  1911.  J 


[A.J. 

Meloche,  observer.) 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1        

0.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.SO 
.80 
.70 

.75 
.70 
.75 
.75 
.75 

.75 
.80 
.80 
.80 
.80 

.80 
.80 
.85 
.80 
.80 
.80 

0.80 
.80 

.85 
.80 
.80 

.80 
.85 
.'80 
.80 
.75 

.80 

.85 
.80 
.85 
.85 

.80 

.85 
.75 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.85 

0.85 

.85 
.90 
.90 
.90 

.85 
.80 
.80 
.80 
.80 

.75 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.70 

.75 
.80 
.75 
.70 
.70 

.75 
.85 
.85 
.85 
.80 
.80 

0.80 

.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 

.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

0.80 
.75 
.75 
.75 
.75 

.75 
.75 
.75 
.75 
.75 

.75 

.75 

.75 

1.00 

1.00 

.90 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 

.80 

.80 

1.15 

1.15 

1.20 

1.20 
1.10 

1.00 
1.00 
1.00 

1.00 
1.00 
1.10 
1.05 
.80 

.80 
.80 
.80 
.90 
.85 

.80 
.80 
.80 
.95 
1.00 

.85 

.85 
.85 

.so 

.SO 
.80 

.so 

.80 
.80 
.80 

0.80 
.80 
.  75 
.70 
.75 

a  3. 35 
1.50 

.80 
.75 
.75 

.70 
.75 
.75 
.90 
o2.20 

2.20 

.20 

.20 

.20 

6  2.00 

1.50 
.20 
.50 
.20 
.10 

.35 
.20 
.00 
.30 
.30 
.40 

0.55 

.30 
.35 
.40 
.20 

.35 
.25 
.25 
.20 
.15 

.25 
.20 

.20 
.20 
.20 

.25 
.20 
.20 
.15 
.15 

.30 
.30 
.30 
.20 
.20 

.20 
.25 
.20 
.25 
.20 
.25 

0.20 
.20 
.20 
.20 
.10 

.10 
.10 
.15 
.15 
.25 

.22 
.20 
.20 
.20 
.20 

.20 
.15 

.  iv 
.15 

.20 

.15 
.18 
.18 

.20 
.20 

.20 
.20 
.20 
.20 
.18 

0.10 
.05 
.00 
.00 
.05 

.05 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
.00 

.10 
.12 
.12 
.12 
.12 

.15 
.15 
.14 
.14 
.14 

.13 
.15 
.18 
.18 
.18 
.18 

0.17 
.18 
.19 
.20 
.24 

.22 
.20 
.17 
.17 
.18 

.20 
.28 
.28 
.22 
.25 

.22 
.24 
.22 
.20 
.22 

.23 

.21 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.30 

0  30 

2 

3 

.30 
.40 

4 

.40 

5       

.40 

6 ♦ 

7 

.40 
.40 

8 

.40 

0 

.40 

10 

.  25 

11 

.35 

12 

.70 

13 

.80 

14 

.80 

15 

.80 

16 

.80 

17. 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note. 


a  Maximum  gage  height  6.4  feet.  *>  Maximum  gage  height  6.5  feet. 

Gage  heights  affected  by  ice  Jan.  1-14,  Feb.  19-28,  and  Nov.  24  to  Dec.  31, 1911. 
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Location.— At  highway  bridge  in  Ute  Park  in  sec.  19,  T.  27  N.,  R.  18  E.,  half  a  mile 

below  mouth  of  Ute  Creek. 
Records  available. — July  14,  1907,  to  December  31,  1911. 
Drainage  area. — 235  square  miles. 
Gage. — Automatic  recording  gage  installed  in  September,  1909;  referred  to  the  same 

datum  as  the  staff  gage  previously  used. 
Channel. — Fairly  permanent,  but  rough. 
Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  etages. 
Winter  flow. — Very  little  backwater  from  ice  during  the  winter  months. 
Diversions. — Little  water  is  diverted  above  the  station,  but  most  of  the  normal  flow 

is  diverted  below. 
Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  of  flow 

should  be  reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 

New  Mexico. 

Discharge  measurements  of  Cimarron  Rvver  at  Ute  Park,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date, 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.     7 
May     6 

Russell  and  Waha 

do 

G.  H.  Russell 

Feet. 
0.65 

.65 
.80 

Sec.-ft. 
50.1 
52.0 
93.0 

June    8 
July   24 

G.  H.  Russell 

Feet. 

0.50 

.60 

Sec.-ft. 
26.0 

do 

45.7 

Corrected  daily  gage  height,  in  feet,  of  Cimarron  River  at  Ute  Park,  N.  Mex.,  for  1910. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

0.3 
.4 
.45 
.5 

.35 

.35 
.4 
.4 
.4 

.4 

11 

0.35 
.35 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

21 

0.4 
.4 
.4 
.4 
.4 

.4 

.35 
.3 
.3 
.3 

0.3 

2 

12 

22 

.3 

3 

13 

0.45 
.5 
.5 

.5 
.5 
.5 
.4 
.4 

23 

.35 

4 

14 

24 

.35 

15 

25 

.35 

6 

16 

26 

.35 

7 

17 

27 

.35 

8 

18 

28 

.35 

9 

19... 

29... 

.35 

10 

20 

30 

.35 

31 

.35 

Note.— Gage  heights  Nov.  13- Dec.  31, 1910,  published  in  Water-Supply  Paper  287  were  found  to  be  in 
error.  The  above  values  are  correct.  The  change  made  in  the  daily  discharges  was  so  small,  they  are  not 
republished.     Gage  height  affected  by  ice  Dec.  17-31, 1910. 
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Daily  gage  height,  in  feet,  of  Cimarron  River  at  Ute  Park,  N.  Mex.,for  1911. 
[Mrs.  R.  P.  Woodard,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.35 
.35 
.35 
.35 
.36 

.37 
.37 
.40 
.40 
.40 

.48 
.45 
.47 
.38 
.36 

.38 
.37 
.38 
.37 
.35 

.40 
.40 
.44 
.44 
.45 

.47 
.42 
.45 
.57 
.60 
.62 

0.60 
.55 
.55 
.42 
.55 

.53 

.55 
.58 
.64 
.63 

.58 
.55 
.57 
.53 
.53 

.58 
.58 
.40 
.27 
.27 

.27 
.27 
.27 
.27 
.24 

.24 
.24 
.24 

0.24 
.24 
.24 

.35 
.56 

a.  84 
.69 
.55 
.60 
.68 

.70 
.52 
.58 
.55 
.55 

.53 
.55 
.52 
.54 
.54 

.54 
.58 
.53 
.52 
.53 

.52 
.51 
.53 

.55 
.58 
.62 

0.63 
.63 
.66 

.66 
.62 

.60 
.62 
.62 
.62 
.62 

.58 
.60 
.58 
.59 
.58 

.62 
.65 
.65 
.64 
.63 

.65 
.70 
.80 
.80 
.84 

.82 
.85 
.84 
.80 

.77 

0.77 

.76 

.77 
.77 
.80 

.80 
.83 

.87 
.84 
.82 

.77 
.77 
.72 
.73 

.77 

.67 
.62 
.62 
.62 
.62 

.60 
.60 

.60 
.60 
.60 

.60 
.60 
.58 
.66 
.66 
.68 

0.80 
.75 
.70 

.68 
.62 

.58 
.57 
.52 
.50 
.42 

.42 
.42 
.40 
.38 
.35 

.35 
.35 
.42 
.38 
.37 

.46 
.43 
.38 
.40 
.37 

.37 
.40 
.42 
.37 
.38 

0.42 

.48 
.50 

.48 
.45 

.43 

.44 
.43 
.38 
.45 

.38 
.43 
.45 
.48 

.48 

.47 
.46 
.44 
.43 
.47 

.46 
.45 
.50 
b  .90 
.53 

.48 
.45 
.60 
.55 
.55 
.48 

0.48 
.45 

.48 
.48 
.45 

.45 
.45 
.45 
.43 
.43 

.43 

.45 
.43 
.43 
.43 

.43 
c.62 
.45 
.45 
.47 

.55 
.60 
.50 
.40 
.42 

.50 
.50 
.50 
.50 
.50 
.45 

0.45 
.45 
.46 
.48 
.46 

.45 
.43 
.43 
.40 
.40 

.38 
.38 
.40 
.39 
.43 

.42 
.39 
.39 
.39 
.39 

.39 
.39 

.38 
.35 
.35 

.35 
.34 
.33 
.38 
.52 

0.48 
.42 
.38 
.40 
.75 

.62 
.65 
.62 
.58 
.57 

.57 
.58 
.55 
.55 
.52 

.50 
.51 
.49 
.49 
.49 

.53 

.57 
.58 
.59 
.58 

.58 
.60 
.58 
.56 
.56 
.55 

0.53 
.50 
.57 
.55 

.55 

.55 
.55 
.57 
.57 
.55 

.55 
.48 
.55 
.60 

.58 

.57 
.53 
.53 
.56 

.56 

.55 
.55 
.53 
.52 

.48 

.46 
.48 
.46 
.48 
.45 

0.44 

2 

.42 

3 

.40 

4. 

.38 

5 

.38 

.40 

7 ! 

.40 

8 

.42 

9 

.45 

10 

.45 

11 

.44 

12 

.42 

13 

.42 

14 

.41 

15 

.48 

16 

.53 

17 

.54 

18 

.50 

19 

.50 

20 

.52 

21 

.50 

22 

.50 

23 

.45 

24 

.47 

25 

.47 

26 

.50 

27 

.48 

28 

.50 

29 

.50 

30 

.45 

31 

.50 

a  Maximum  gage  height,  1.13  feet.  c  Maximum  gage  height,  1.25  feet. 

b  Maximum  gage  height,  1.50  feet. 

Daily  discharge,  in  second-feet,  of  Cimarron  River  at  Ute  Park,  N.  Mex.,  for.  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.4 
8.4 
8.4 
8.4 
9.2 

10 
10 
13 
13 
13 

21 

18 
20 
11 
9.2 

11 
10 
11 
10 
8.4 

13 
L3 

17 
17 
18 

20 
15 
18 
38 
44 
48 

44 
34 
34 
15 
34 

30 
34 
40 
52 
50 

40 
34 
38 
30 
30 

40 

40 

13 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
2.0 

2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
8.4 
36 

99 
62 
34 
44 
60 

64 
28 
40 
34 
34 

30 
34 
28 
32 
32 

32 
40 
30 

28 
30 

28 
26 

30 
34 
40 

48 

50 
50 
56 

56 
48 

44 
48 
48 
48 
48 

40 
44 
40 

42 
40 

48 
54 
54 
52 
50 

54 
64 
87 
87 
99 
93 
102 
99 
87 
78 

78 
76 
78 

78 
87 

87 
96 
108 
99 
93 

78 
78 
68 
70 

78 

58 
48 
48 
48 
48 

44 
44 
44 
44 
44 

44 
44 
40 
56 
56 
60 

87 
74 

64 
60 
48 

40 
38 
28 
24 
15 

15 
15 
13 

11 
8.4 

8.4 
8.4 

15 

11 

10 

19 
16 
11 
13 
10 

10 
13 
15 
10 
11 

15 
21 
24 
21 
18 
16 
17 
16 
11 
18 

11 
16 
18 
21 
21 

20 
19 
17 
16 
20 

19 
18 
24 
117 
30 

21 
18 
44 
34 
34 
21 

21 
18 
21 
21 
18 

18 
18 
18 
16 
16 

16 

18 
16 
16 
16 

16 

48 
18 
18 
20 

34 
44 
24 
13 
15 

24 
24 
24 
24 
24 
18 

18 
18 
19 
21 
19 

18 
16 
16 
13 
13 

11 
11 
13 
12 
16 

15 
12 
12 
12 
12 

12 
12 

11 
8.4 
8.4 

8.4 
7.6 
6.9 
11 

28 

21 
15 
11 
13 
74 

48 
54 
48 
40 
38 

38 
40 
34 
34 

28 

24 
26 
22 
22 
22 

30 
38 
40 
42 
40 

40 
44 
40 
36 
36 
34 

30 
24 
38 
34 
34 

34 
34 
38 
38 
34 

34 
21 
34 
44 
40 

38 
30 
30 
36 
36 

34 
34 
30 
28 
21 

19 
21 
19 
21 

18 

17 

2 

15 

3 

13 

4... 

11 

5 

11 

6 

13 

7... 

13 

8... 

15 

9... 

18 

10 

18 

11 

17 

12 

15 

13 

15 

14 

14 

15 

21 

16 

30 

17 

32 

18 

24 

19 

24 

20 

28 

21 

24 

22 

24 

23 

18 

24 

20 

25 

20 

20 

24 

27 

21 

28 

24 

29 

24 

30  

18 

31 

24 

Note.— Daily  discharge  determined  from  a  well-defined  curve, 
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Monthly  discharge  of  Cimarron  River  at  Ute  Park,  N.  Mex.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


•is 
52 
99 
102 
108 
87 
117 
48 
28 
74 
-II 
32 


117 


8.4 
2.0 
2.0 

40 

40 
8.4 

11 

13 
6.9 

11 

18 

11 


2.0 


15.9 
23.6 
34.6 
60.3 
65.2 
24.0 
23.7 
21.1 
13.7 
34.6 
30.9 
19.5 


30.6 


978 
1,310 
2, 130 
3,590 
4,010 
1,430 
1,460 
1,300 

815 
2,130 
1,840 
1,200 


22,  200 


RAYADO    RIVER    NEAR    CIMARRON,    N.    MEX. 

Location. — Just  above  the  box  canyon  in  sec.  23,  T.  25  N.,  R.  17  E.,  20  miles  south- 
west of  Cimarron.  Nearest  tributary,  Agua  Fria  Creek,  enters  one-quarter  mile 
above. 

Records  available. — May  8,  1911,  to  October  7,  1911,  when  the  station  was  discon- 
tinued. 

Drainage  area. — Not  measured. 

Gage. — Vertical  gage. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading. 

Winter  flow.— No  data. 

Diversions. — No  data. 

Accuracy. — As  the  station  has  not  been  completely  rated,  no  estimates  of  flow  have 
been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer 
of  New  Mexico.  Gage  heights  are  furnished  through  the  courtesy  of  Mr.  G.  W. 
Webster,  jr.,  Cimarron,  N.  Mex. 

Discharge  measurements  of  Ray  ado  River  near  Cimarron,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May     8 
9 

G.  H.  Russell 

Feet. 
0.75 
.73 
.50 

Sec.-ft. 
25.3 

do 

do 

24.6 
9.0 
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Daily  gage  height,  in  feet,  of  Ray  ado  River  near  Cimarron,  N.  Mex.,for  1911. 
[Leon  B.  Ryan,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

x 

0.70 
.60 
.60 

.60 
.55 

.55 
.55 
.55 
.55 
.52 

.50 
.50 
.50 
.50 
.45 

0.42 
.42 
.40 
.40 
.40 

.58 
.60 
.52 
.45 
.45 

.45 
.45 
.45 
.45 
.45 

0.50 

.50 
.48 
.45 
.42 

.40 
.40 
.40 
.40 
.40 

.40 
.40 
.38 
.38 
.38 

0.38 
.36 
.35 

.45 
.39 

.36 
.35 
.35 
.35 
.35 

.32 
.32 
.32 
.36 
.41 

"6.45 

1.45 

1.30 
1.30 

16 

0.45 
.45 
.50 
.45 
.48 

.50 
.50 
.45 
.42 
.40 

.40 
.40 
.40 
.40 
.40 

0.48 

.48 
.45 
.45 
.50 

.60 
.50 
.45 
.60 
.55 

.52 
.50 
.50 
.78 
.55 
.52 

0.38 
.38 
.54 
.42 

.38 

.38 
.43 
.51 
.46 
.42 

.40 
.38 

.40 
.40 
.40 
.38 

0.38 
.35 
.35 
.32 
.35 

.32 
.31 
.30 
.30 

2 

17 

3 

18 

4... 

19 

5 

20 

6     . 

21 

7     . 

22 

0.60 
.60 
.55 
.55 

.55 
.50 
.50 
.52 

.55 
.68 

8 

0.75 
.75 

23 

9 

24 

10 

25 

11 

26 

27 

28 

12 

13   .. 

.65 
.65 
.60 

14     . 

29 

15 

30 

31 

RAYADO    RIVER    NEAR   ABREU'S   RANCH,    NEAR   CIMARRON,  N.  MEX. 

Location.— Six  miles  above  Abreu's  ranch  house,  at  the  mouth  of  the  box  canyon 
15  miles  southeast  of  Cimarron  near  sec.  29,  T.  25  N.,  R.  18  E. 

Records  available.— May  4,  1911,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage,  installed  May  5,  1911.  A  staff  gage,  located  three- 
quarters  of  a  mile  above  Abreu's  ranch  house,  was  read  until  May  5,  1911,  when 
the  station  was  moved  to  its  present  site.  No  determined  relation  between  the 
two  gages.  No  streams  enter  between  the  two  points,  but  it  is  possible  that  some 
of  the  flow  is  lost  by  sinking  into  the  sand. 

Channel.— Slightly  shifting. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  months. 

Diversions. — No  water  is  diverted  above  the  station,  and  the  records  represent  the 
natural  run-off. 

Cooperation. — Prior  to  October,  1909,  stations  in  the  Rayado  River  basin  were 
maintained  by  the  New  Mexico  Hydrographic  Survey,  but  since  that  time  they 
have  been  maintained  by  the  United  States  Geological  Survey  in  cooperation 
with  the  Territorial  engineer  of  New  Mexico. 

Discharge  measurements  of  Rayado  River  near  Abreu's  ranch,  near  Cimarron,  N.  Mex., 

in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gas;e 
height. 

Dis- 
charge. 

Apr.     6 

May     4 

4 

9 

G.  H.  Russell 

Feet. 

•  1.50 
1.10 
1.10 
1.32 

Sec.-ft. 
11.0 
17.1 
16.1 
25.0 

June    9 
July   25 
Nov.  15 

G.  H.  Russell 

Feet. 
1.01 
1.01 
1.01 

Sec.-ft. 
9.2 

do 

do 

do 

do 

W.  B.  Freeman 

9.5 
10.3 

•  Gage  height  to  the  old  gage  datum. 
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Daily  gage  height,  in  feet,  of  Ray  ado  River  near  Abreu's  ranch,  near  Cimarron,  N.  Mex.% 

for  1911. 
[C.  H.  Coulter,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

1.25 
1.15 
1.15 
1.15 
1.07 

1.07 
1.07 
1.07 
1.00 
.98 

.95 
.95 
.95 
.90 
.90 

.90 
.90 
.95 
.90 
.95 

1.05 

1.05 

1.00 

.85 

.80 

.80 
.80 
.80 
.80 
.80 

0.90 
.90 
.85 
.85 
.80 

.95 
1.05 
.90 
.90 
.85 

.85 
.90 
.90 
.90 
.95 

.95 
.95 
.90 
.95 
1.00 

1.05 
.95 
.95 
1.15 
1.05 

1.00 
.95 
1.00 
1.15 
1.10 
1.00 

0.95 
.95 
.90 
.90 
.90 

.85 
.85 
.90 
.90 
.85 

.85 
.80 
.80 
.80 
.80 

.80 
.80 
.85 
.90 
.90 

.95 
.95 
.85 
.85 
.85 

.80 
.80 
.90 
.85 
.80 
.80 

0.75 
.80 
.80 
.90 
.80 

.75 
.75 
.75 
.75 
.75 

.75 
.75 
.75 
.75 

.88 

.78 
.72 
.72 
.72 
.74 

.73 
.71 
.70 
.70 
.70 

.70 
.70 
.70 
.98 
1.06 

0.86 
.80 
.75 
.85 

2.17 

1.66 
1.47 
1.38 
1.32 
1.28 

1.23 
1.18 
1.14 
1.10 
1.06 

1.03 
1.02 
1.00 
1.00 
.99 

1.05 
1.08 
1.08 
1.05 
1.03 

1.05 
1.05 
1.08 
1.13 
1.12 
1.09 

1.05 

1.10 

1.05 

.85 

.80 

.90 
.93 
.94 
.93 
.94 

.95 
1.00 
1.13 
1.17 

.98 

.98 
1.00 
1.00 

.95 

.98 

.97 
.95 
.97 
.98 
1.05 

1.03 
1.02 
1.02 
1.04 
1.12 

1.05 

2 

1.00 

3              

.90 

4  .            

1.10 
1.20 

1.25 
1.30 
1.35 
1.35 
1.30 

1.30 
1.25 
1.25 
1.35 
1.40 

1.30 

1.25 
1.20 
1.10 

1.10 
1.10 
1.10 
1.07 
1.07 

1.07 
1.02 
1.02 
1.02 
1.07 
1.25 

.70 

5 

.65 

6 

.65 

7  .        

.60 

8 

.60 

9 

.80 

10              

.80 

11       

.80 

12 

.80 

13 

.80 

14 

.80 

15  ..     

.80 

16 

.78 

.78 

18 

.78 

19  ..     

.78 

20 

.78 

.78 

22  ..            

.78 

23...       

.78 

24 

.78 

25  ..        

.78 

26 

.78 

27 

.78 

28 

.78 

.78 

30...            

.78 

.78 

Note.— Gage  heights  May  17  to  June  9  estimated  from  a  hydrograph.     Gage  heights  Nov.  25  to  Dec.  31 
affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Rayado  River  near  Abreu's  ranch,  near  Cimarron, 

N.  Mex.,  for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

21 
16 
16 
16 
12 

12 
12 
12 
9.3 

8.7 

7.9 
7.9 
7.9 
6.5 
6.5 

6.5 
6.5 
7.9 
6.5 
7.9 

11 

11 
9.3 
5.4 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

6.5 
6.5 
5.4 
5.4 
4.2 

7.9 
11 

6.5 
6.5 
5.4 

5.4 
6.5 
6.5 
6.5 

7.9 

7.9 
7.9 
6.5 
7.9 
9.3 

11 

7.9 
7.9 

16 

11 

9.3 
7.9 
9.3 

16 

13 
9.3 

7.9 

7.9 
6.5 
6.5 
6.5 

5.4 
5.4 
6.5 
6.5 
5.4 

5.4 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
5.4 
6.5 
6.5 

7.9 
7.9 
5.4 
5.4 
5.4 

4.2 
4.2 
6.5 
5.4 
4.2 
4.2 

3.3 

4.2 
4.2 
6.5 
4.2 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
6.0 

3.8 
2.8 
2.8 
2.8 
3.1 

2.9 
2.6 
2.4 
2.4 
2.4 

2.4 

2.4 
2.4 
8.7 
12 

5.6 
4.2 
3.3 
5.4 
111 

53 

36 
29 
25 
23 

20 
17 
15 
13 
12 

10 

10 
9.3 
9.3 
9.0 

11 
12 
12 
11 
10 

11 
11 
12 
14 
14 
13 

11 

2 

13 

3 

11 

4 

16 
20 

23 
25 
28 
27 
24 

24 
21 
21 
27 
30 

24 
24 
21 
18 
13 

13 
13 
13 
12 
12 

12 
10 
10 
10 
12 
21 

5.4 

5 

4.2 

6 

6.5 

7 

7.3 

8 

7.6 

9 

7.3 

10 

7.6 

11 

7  9 

12 

9  3 

13 

14 

14 

16 

15 

8.7 

16 

8  7 

17 

9.3 

18 

9.3 

19 

7.9 

20 

8.7 

21 

8.5 

22 

7  9 

23 

8.5 
8.7 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  as  follows:  May  4-£  by  the  indirect  method  for  shifting  channels, 
May  10  to  Nov.  24  from  a  well-defined  curve,  Nov.  25  to  Dec.  31  estimated  on  account  of  ice. 
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Monthly  discharge  of  Rayado  River  near  Abreu's  ranch  near  Cimarron,  N.  Mex.,for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum 


Mean. 


Run-off 
( total  in 
acre-feet). 


Accu- 
racy. 


May  4-31 . . 

June 

July 

August 

September. 
October. . . 
November. 
December. 


30 
21 
16 
7. 
12 
111 
16 


10 
4.2 
4.2 
4.2 
2.4 
3.3 


18.7 
8.96 
8.26 
5.62 
3.80 

17.8 
7.94 
2.0 


1,040 
533 
508 
346 
226 

1,090 
472 
123 


The  period. 


4,340 


Note.— Discharge  estimated  at  4  second-feet  Nov.  25-30  and  at  2  second-feet  Dec.  1-31,  1911,  on  account 
of  ice. 

MORA  RIVER  AND  LA  CUEVA  CANAL  AT  LA  CUEVA,  N.  MEX. 

Location.— At  highway  bridge  at  La  Cueva,  a  few  miles  above  the  mouth  of  the 
Cebolla  and  a  short  distance  downstream  from  the  intake  of  the  La  Cueva  canal, 
and  just  below  wasteway,  about  sec.  24,  T.  20  N.,  R.  16  E. 

Records  available. — August  25,  1903,  to  July  31,  1911,  when  the  station  was 
discontinued. 

Drainage  area. — Not  measured. 

Gage. — The  original  gage  was  washed  out  by  a  flood  on  September  29,  1904.  A  new 
staff  gage,  referred  to  a  datum  1.32  feet  above  that  of  the  original  gage,  was  installed 
April  29,  1905,  and  has  remained  unchanged  since  that  date.  The  canal  gage 
is  at  a  footbridge  below  the  wasteway;  its  datum  has  remained  constant. 

Channel. — Somewhat  shifting,  both  in  the  river  and  the  canal. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by  wad- 
ing during  low  water. 

Winter  flow. — Ice  causes  slight  backwater  for  a  few  days  during  the  winter  months. 

Diversions. — Above  the  station  only  a  little  water  is  diverted  so  that  the  combined 
flow  of  the  river  and  canal  represent  closely  the  natural  run-off  from  the  drain- 
age area. 

Accuracy. — Owing  to  the  somewhat  shifting  channel  and  insufficient  measurements, 
the  estimates  of  flow  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 
New  Mexico. 


Discharge  measurements  of  Mora  River  at  La  Cueva,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

May     9 
June  13 

R.  L.  Cooper 

1.30 
.86 

36  1 

G.  H.  Russell 

9.3 
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Daily  gage  height,  in  feet,  of  Mora  River  at  La  Cueva,  N.  Mex.,for  1911. 
[Hugh  Louden,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

0.85 
.85 
.80 
.80 
.80 

.85 
.75 
.80 
.80 
.80 

.60 
.50 
.70 
.60 
.70 

.80 
.60 
.60 
.70 
.80 

1.10 

0.80 
.80 
.50 
.85 
.70 

.85 
.90 
.95 
.90 
1.00 

1.00 

1.00 

.95 

.95 

.95 

1.00 
.90 
.95 
.95 
.95 

.95 
.85 
.80 
.70 
.80 

1.00 
.65 
.65 
.85 
.55 
.65 

0.65 
.65 
.75 
.75 

.80 
.65 
.60 
.80 
.70 
.80 

.80 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.75 

.60 
.60 
.65 
.80 
1.00 

.80 
.60 
.60 
.75 
.80 

0.75 
.75 
.70 
.70 

.75 

i.'io" 

1.70 
1.30 
1.20 

.95 

.90 

1.55 

2.35 

2.25 

2.15 
1.90 
1.65 
1.65 
1.65 

1.70 
1.45 
1.35 
1.20 

1.30 
1.40 
1.50 
1.60 
1.70 
1.60 

1.80 
2.10 
1.85 
1.80 
1.60 

1.40 
1.40 
1.35 
1.15 
1.05 

1.25 

1.00 

.90 

.70 

.75 

.60 

.60 

2.28 

1.40 

1.35 

1.60 
1.45 
1.25 
1.15 
1.15 

.90 
.55 
.60 
.75 
.60 

1.00 

2 

1.10 

3 

1.70 

4 

1.50 

5 

1.50 

6 

1.70 

7 

2.00 

8 

9 

1.55 

10 

1.60 

11 

0.80 
.55 
.50 
.50 
.50 

.50 
.45 
.45 
.80 
.45 

.45 
.45 
.45 

.50 

.50 
.45 
.45 
.85 
.85 
.50 

1.00 

12 

1.55 

13 

a  2. 75 

14 

2.00 

15 

2.20 

16 

2.20 

17 

2.32 

18 

2.00 

19 

1.95 

20  

2.00 

21 

6  3.30 

22 

2.00 

23 

3.88 

4.15 

25 

3.15 

26 

2.90 

27 

2.60 

28 

2.50 

29 

2.70 

30 

2.40 

31 

2.10 

o  Maximum  gage  height  3.6  feet. 


b  Maximum  gage  height  3.8  feet. 


Note.— Gage  heights  affected  by  ice  Jan.  1  to  10  and  Feb.  22  to  28. 

Daily  discharge,  in  second-feet,  of  Mora  River  at  La  Cueva,  N.  Mex.,for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

9.0 
9.0 
7.0 
7.0 
7.0 

9.0 
5.5 

7.0 
7.0 

7.0 

2.5 
1.5 
4.0 
2.5 
4.0 

7.0 
2.5 

2.5 
4.0 
7.0 

22 

7.0 
7.0 
1.5 
9.0 
4.0 

9.0 
11 
14 
11 
16 

16 
16 
14 
14 
14 

16 
11 
14 
14 
14 

14 
9.0 

7.0 
4.0 
7.0 

16 
3.2 
3.2 
9.0 
2.0 
3.2 

3.2 
3.2 
5.5 
5.5 

7.0 

3.2 
2.5 
7.0 
4.0 
7.0 

7.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
5.5 

2.5 
2.5 
3.2 
7.0 
16 

7.0 
2.5 
2.5 
5.5 
7.0 

5.5 
5.5 
4.0 
4.0 
5.5 

21 

36 

78 

36 

29 

14 

11 

60 
158 
146 

132 
102 

72 
72 
72 

78 
50 
40 
29 
32 

36 
45 
55 
66 
78 
66 

90 
126 
96 
90 
66 
45 
45 
40 
20 
19 

32 

16 

11 
4.0 
5.5 

2.5 
2.5 
149 

45 

40 

66 
50 
32 
26 
26 

11 
2.0 
2.5 
5.5 
2.5 

16 

2 

22 

3 

78 

4 

55 

5 

55 

6 

78 

7 

114 

8 

87 

9 

60 

10 

66 

11 

7.0 
2.0 
1.5 
1.5 
1.5 

1.5 
1.0 
1.0 
7.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 

1.5 
1.0 
1.0 
9.0 
9.0 
1.5 

102 

12 

60 

13 

210 

14 

114 

15 

139 

16 

139 

17 

155 

18 

114 

19 

108 

20 

114 

21 

282 

22 

114 

23 

358 

24 

406 

25 

262 

26 

230 

27 

191 

28 

178 

29 

204 

30 

165 

31 

126 

Note.— Daily  discharge  determined  from  a  curve  not  well  defined, 
and  July  8. 


Discharge  interpolated  May  6,  25, 
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Monthly  discharge  of  Mora  River  at  La  Cueva,  N.  Mex.,for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

9.0 

22 

1G 

16 
15S 
149 
400 

2.05 
6.04 

10.0 
4.94 

52.  Q 

120 

335 

615 

294 

3,250 

2,330 

8,730 

C. 

1.5 
1.5 
2.5 
4.0 

c. 

B. 

B. 

May 

C. 

2.0           39.1 
10             142 

B. 

July...                                       

C. 

15,700 

Note.— Discharge  estimated  at  1  second-foot  Jan.  1-10  and  at  5  second-feet  Feb.  22-28  on  account  of  ice. 
Discharge  measurements  of  La  Cueva  canal  at  La  Cueva,  N.  Mez.,  in  1911. 


Date. 


Hydrographer. 


Gaea 
height. 


Dis- 
charge. 


Mary     9 
June  13 


R.  L.  Cooper. 
Q.  H.  Russell. 


Feet. 
a  0.  10 
a.  SO 


Sec. -ft. 
4.8 
13.0 


•  The  gage  height  taken  during  measurement  was  distorted.    This  gage  height  was  taken  by  the  observer 
in  the  evening. 

Daily  gage  height,  in  feet,  of  La  Cueva  canal  at  La  Cueva,  N.  Mex.,for  1911. 
[Hugh  Louden,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July. 

1 

0.05 

.05 
.05 
.1 
.05 

"o.i" 

.6 
.2 

!e 

.2 
.2 
.05 

!05 

.05 
.05 
m2 

[05 
.05 

.05 
.05 
.05 
.05 
.05 

.05 

.4 

.55 

.55 

.5 

.1 
.8 
.9 
.7 
.9 
.85 

0.7 

.9 
1.0 

.9 

.8 

.85 

.6 

.7 

.9 

.6 

.5 

.6 

.65 

.6 

.6 

.7 
.5 
.5 
.5 
.2 

.45 
.6 
.8 
.8 
.6 

.75 
.6 
.8 
.8 
.95 

0.75 

.8 
.7 
.6 
.8 

"i'.bh' 

'".'75" 

.85 

.8 

.75 

.1 

•••-••■ 

.6 
.4 
.3 

.65 
.4 
.3 
.55 

.6 
.9 
.9 

.8 
.8 
.8 

0.8 
.9 

.8 
.8 
.8 

.7 

.7 
.7 
.7 
.65 

1.0 
.55 
.8 
.85 
.9 

.85 
.9 
.8 
.9 
1.1 

1.1 

1.1 

1.15 

1.1 

1.15 

.9 
1.0 

.6 
.5 
.7 

0.3 

2 

1.2 

3 

1.1 

4 

1.2 

5 

1.0 

6 

1.0 

7 

.1 

.5 

8 

9 

1.05 

10 

1.1 

11 

.3 
.5 
.3 
.4 
.3 

■••■••■ 

.6 
.5 
.2 



1.0 

12 

6.5 
.55 
.5 
.5 

.55 
.6 
.55 

1.15 

13 

.95 

14 

.85 

15 

1.0 

16 

1.0 

17 

1.1 

18 

1.05 

19 

.5 

20 

.4 

.55 

.55 

.5 

.55 

.6 

.6 

.55 

.5 

.05 

.05 

.55 

.2 

21 

22 

23 

.6 

24 

25 

26 

27 

28 

29 

1.1 

30 

1.05 

31 

1.1 

Note.— No  water  flowing  in  the  canal  on  days  for  which  gage  heights  are  missing  from  Jan.  1  to  July  31, 
•xoept  May  6,  25,  and  July  8,  when  gage  was  not  read. 
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Daily  discharge,  in  second-feet,  of  La  Cueva  canal  at  La  Cueva,  N.  Mex.,for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 

8.5 
9.2 
8.5 
8.5 

9.2 
9.8 
9.2 
.0 
7.3 

9.2 
9.2 
8.5 
9.2 
9.8 

9.8 
9.2 
8.5 
4.6 
4.6 
9.2 

4.6 
4.6 
4.6 
4.8 
4.6 

.0 

4.8 
.0 
.0 
.0 

6.3 
8.5 
6.3 
7.3 
6.3 

.0 
8.5 
9.8 
8.5 
5.5 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 

0.0 
4.8 
9.8 
5.5 
9.8 

5.5 
5.5 
4.6 
4.S 
4.6 

4.6 

4.  6 

5.  5 
4.6 
4.6 

4.6 
4.6 
4.6 

4.6 
4.6 

4.6 
7.3 
9.2 
9.2 
8.5 

4.8 
13.0 
14.9 
11.3 
14.9 
14.0 

11.3 
14.9 
17.0 
14.9 
13.0 

14.0 
9.8 
11.3 
14.9 

9.8 

8.5 
9.8 
10.6 
9.8 
9.8 

11.3 
8.5 

8.5 
8.5 
5.5 

7.9 
9.8 
13.0 
13.0 
9.8 

12.2 
9.8 
13.0 
13.0 
16.0 

12.2 
13.0 
11.3 
9.8 
13.0 

15.6 
18.1 
.0 
12.2 
14.0 

13.0 

12.2 

4.8 

.0 

.0 

.0 
11.3 
9.8 
7.3 
6.3 

10.6 
7.3 
6.3 
9.2 
9.5 

9.8 
14.9 
14.9 
13.0 
13.0 
13.0 

13.0 
14.9 
13.0 
13.0 
13.0 

11.3 
11.3 
11.3 
11.3 
10.6 

17.0 
9.2 
13.0 
14.0 
14.9 

14.0 
14.9 
13.0 
14.9 
19.2 

19.2 
19.2 

20.4 
19.2 
20.4 

14.9 
17.0 
9.8 
8.5 
11.3 

6.3 

2   

21.5 

3 

19.2 

4 

21.5 

5 

17.0 

6 

17.0 

7 

8.5 

8 

13.3 

9 

18.1 

10 

19.2 

11    .             

17.0 

12 

20.4 

13 

16.0 

14 

14.0 

15 

17.0 

17.0 

17 

19.2 

18 

18.1 

19 

8.5 

20 

21    

.0 

22 

.0 

23 

9.8 

24 

.0 

25...            

.0 

.0 

27 

.0 

28 

.0 

29 

1-9.2 

30 

18.1 

31 

19.2 

Note.— Daily  discharge  determined  from  a  rating  curve  not  well  defined.    Discharge  interpolated  May 
6,  25,  and  July  8. 

Monthly  discharge  of  La  Cueva  canal  at  La  Cueva,  N.  Mex.,for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

9.8 
9.8 
14.9 
17.0, 
18.1 
20.4 
21.5 

0.0 
.0 
.0 

5.5 
.0 

8.5 
.0 

5.23 
3.39 
6.89 
11.3 
9.85 
14.2 
12.3 

322 
188 
424 
672 
606 
845 
756 

B. 

February 

C. 

March 

B. 

April 

B. 

B. 

June 

B. 

July 

B. 

The  period 

3,810 

SAPELLO    RIVER    AT    LOS    ALAMOS,    N.    MEX. 

Location. — At  Los  Alamos  post  office  near  sec.  28,  T.  18  N.,  R.  16  E.     No  important 

tributary  enters  between  this  station  and  the  mouth,  a  few  miles  east. 
Records  available. — August    22,  1903,  to    May  31,    1911,   when   the  station    was 

discontinued. 
Drainage  area. — 144  square  miles. 
Gage. — A  chain  gage  installed  in  April,  1905,  to  replace  the  original  gage  which  was 

destroyed  by  flood  September  29,  1904. 
Channel. — Somewhat  shifting. 
Discharge  measurements. — Made  from  car  and  cable  during  high  water  and  by 

wading  at  ordinary  stages. 
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Winter  flow. — There  is  very  little  backwater  from  ice  during  the  winter  period. 

Diversions. — A  considerable  part  of  the  normal  flow  is  diverted  for  irrigation  above 
the  station. 

Accuracy. — Owing  to  the  shifting  channel  and  insufficient  measurements,  the  esti- 
mates of  flow  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 
New  Mexico. 

The  following  discharge  measurement  was  made  by  R.  L.  Cooper:  May  10,  1911, 
gage  height,  —0.04  foot;  discharge,  1.3  second-feet. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Sapello  River  at  Los  Alamos, 

N.  Mex.Jor  1911. 

[William  Prank,  observer.] 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

-0.10 

-  .10 

-  .10 

-  .10 

-  .05 

.00 
.00 

-  .05 

-  .05 

-  .10 

-  .10 

-  .10 

-  .05 
.00 

-  .10 

-  .10 

-  .10 

-  .10 

.00 
.00 
.00 

-  .05 

-  .05 

-  .05 

-  .05 
.00 

1.5 
1.5 
1.5 
1.5 
2.5 

3.5 
3.5 
2.5 
2.5 
1.5 

1.5 
1.5 
2.5 
3.5 
1.5 

1.5 
1.5 
1.5 
1.5 
2.0 

3.5 
3.5 
3.5 
2.5 
2.5 

2.5 
2.5 
3.5 

-0.10 

-  .05 

.00 

.10 

.10 

.15 
.10 
.10 
.10 
.05 

.05 
.05 
.05 
.05 
.05 

.05 
.05 
.05 
.05 
.05 

.05 
.05 
.05 

.08 
.08 

.05 
.05 
.05 
.05 
.05 
.05 

1.5 
2.5 
3.5 
6.3 
6.3 

8.2 
6.3 
6.3 
6.3 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 

5.7 
5.7 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

0.05 

.05 
.05 
.05 
.05 

.05 
.05 
.05 
.20 
.20 

.20 
.20 
.20 
.20 

.20 

.20 
.20 
.20 
.20 
.10 

.00 
.10 

-  .10 

-  .10 

.00 

.05 
.20 
.20 
.10 

-  .10 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 

10 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
6.3 

3.5 
6.3 
1.5 
1.5 
3.5 

4.9 

10 

10 
6.3 
1.5 

0.00 

.00 

.00 

-.10 

-.10 

-.10 
.00 
-.10 
-.10 
-.05 

-.05 
.00 
.00 
.75 
.85 

.65 
.55 
.50 
.50 
.40 

.40 
.35 
.25 
.10 
.00 

.00 
.00 
.30 
.50 
.50 
.60 

3.5 

2 

3.5 

3 

3  5 

4  .. 

1  5 

5 

1.5 

6 

1.5 

7 

3.5 

8 

1.5 

9 

-0.10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

1.5 
1.5 

1.5 

1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

10 

2.5 

11  

2.5 

12 

3.5 

13 

3.5 

14 

46 

15 

54 

16 

37 

17 

30 

18 

26 

19 

26 

20 

20 

21 

20 

22 

18 

23 

12 

24 

6.3 

25 

3.5 

26 

3.5 

27 

3.5 

28 

15 

29 

26 

30 

26 

31... 

33 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  8,  Feb.  19  and  20, 1911.    Daily  discharge  determined  from 
a  rating  curve  not  well  defined.    Discharge  Feb.  19  and  20  estimated  on  account  of  ice. 

Monthly  discharge  of  Sapello  River  at  Los  Alamos,  N.  Mex,,for  1911. 


Month. 


Discharge,  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January . 
February 
March . . . 

April 

May 


1.5 

3.5 
8.2 

10 

54 


1.5 
1.5 
1.5 
1.5 


1.37 
2.30 
5.05 
6.82 
14.2 


84 
128 
311 
406 
873 


Note.— Discharge  estimated  at  1  second-foot  Jan.  1-8, 1911. 
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PAJARITO    CREEK    NEAR    HANLEY,  N.  MEX. 

Location. — In  Bee.  26,  T.  11  N.,  R.  28  E.,  2  miles  north  of  Hanley,  a  quarter  of  a  mile 
above  mouth  of  Vigil  Creek,  the  nearest  tributary. 

Records  available. — August  30,  1911,  to  December  31,  1911. 

Drainage  area. — 310  square  miles. 

Gage. — Automatic  recording  gage. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  floats  during  high  water  and  by  wading  at 
ordinary  stages. 

Winter  flow. — No  data. 

Diversions. — No  water  is  diverted  above  the  station,  and  therefore  the  records  repre- 
sent the  natural  run-off. 

Accuracy. — Owing  to  the  possibility  of  shift  and  the  fact  that  the  upper  portion  of  the 
rating  curve  is  determined  by  floats  and  slope  measurements,  no  estimates  of  dis- 
charge have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 
New  Mexico.  The  gage  heights  are  furnished  through  the  courtesy  of  Mr.  V.  W. 
Moore,  Tucumcari,  N.  Mex. 

Discharge  measurements  of  Pajarito  Creek  near  Hanley,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  27 
27 
27 
28 

G.  H.  Russell 

Feet. 

11.50 
8.00 
5.00 
2.70 

Sec.-ft. 

a  4, 520 

a  2,  280 

a  882 

374 

Aug.  28 
30 
30 

Nov.  10 

G.  H.  Russell 

Feet. 

1.C0 

.87 

.50 

.65 

Sec.-ft. 
136 

do 

do 

do 

do 

do 

W.  B.  Freeman 

6  3.0 
0 
0 

a  Estimated  from  Kutter's  formula. 


b  Estimated. 


Daily  gage  height,  in  feet,  of  Pajarito  Creek  near  Hanley,  N.  Mex.,  for  1911. 


(V.  W.  Moore,  observer.] 


Aug. 


27. 
28. 
30. 
31. 
Sept,  9. 
10. 
11. 


8.15 

Sept.  12 

2.15 

13 

.87 

14 

.87 

15 

*2.50 

16 

1.10 

17 

1.50 

Oct.    31 

2.10 

1.60 

1.  20 

90 

80 

70 

1.20 

Note.— No  flow  in  creek  on  dates  from  Aug.  26  to  Dec.  31,  for  which  time  gage  heights  are  not  published. 
The  total  discharge  of  floods  in  June  is  estimated  as  300  acre-feet  and  in  July  1,600  acre-feet.  The  discharge 
of  flood  on  Aug.  23  is  estimated  as  2,000  acre-feet  and  on  Aug.  28  as  2,400  acre-feet. 

UTE    CREEK    NEAR    LOGAN,  N.  MEX. 

Location. — Four  miles  above  the  mouth  of  Ute  Creek  in  the  northeastern  corner  of 
T.  13  N.,  R.  32  E.  No  important  tributaries  enter  within  several  miles  of  the 
station. 

Records  available.— August  12,  1904,  to  June  30,  1906;  April  13,  1909,  to  Decem- 
ber 31,  1911. 

Drainage  area. — Not  measured. 

Gage.— Automatic  recording  gage  installed  August  1,  1911,  to  replace  original  staff 
gage  used  since  1904.     Datum  of  recording  gage  different  from  that  of  staff  gage. 

Channel. — Very  shifting. 


1  Maximum  gage  height  4.55  feet. 
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Discharge  measurements. — Made  by  wading  at  ordinary  stages.  Estimates  of 
flood  discharge  are  made  by  slope  measurements  and  the  use  of  Kuttcr'B  formula. 

Winter  flow. — Little  backwater  from  ice  during  the  winter  months. 

Diversions. — A  small  amount  of  water  is  diverted  above  the  station  for  irrigation. 

Accuracy. — Owing  to  the  shifting  nature  of  the  stream  bed,  the  records  can  be  con- 
sidered only  fair.  The  finding  of  an  error  in  obtaining  the  cross  section  of  the 
stream  necessitated  the  revision  of  the  back  data  which  are  published  in  this 
report. 

Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  the 
Territorial  engineer  of  New  Mexico. 


Discharge  measurements  of  Ute  Creek  near  Logan,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge 

Feb.  17 

C.  B.Digby 

Feet. 

Sec.-ft. 

(«) 

0 

6.5 
15.8 

Aug.  1 

26 

Nov.  8 

E.  O.  Christiansen 

O.  H.  Russell 

Feet. 

0.70 
el.  85 

c.57 

Sec.-ft. 
'-1.0 

Apr.     5 

May   21 
July   30 

(i.  11.  Russell 

201 

0.70 
1.30 

W .  B .  Freeman . . . 

''.2 

E.  0.  Christiansen 

Very  slight  flow.  b  Estimated.  «  Gage  height  from  automatic  gage  at  new  datum. 

Daily  gage  height,  in  feet,  of  Ute  Creek  near  Logan,  N.  Mex.,  for  1911. 
[Samuel  Rufi,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.35 
1.20 
1.20 

0.45 

1.10 

1.00 

.50 

.40 

.60 
1.70 

.60 
1.20 

.50 

3.00 
2.50 
2.80 
1.40 
1.10 

1.00 
.80 
1.10 
1.50 
3.50 

2.80 
5.80 
1.50 
1.60 
1.20 

1.10 
1.10 
1.50 
1.30 
1.30 
.95 

0.85 
.80 

.85 
.75 
.70 

'"".'70' 
.65 
.65 
.35 

.35 
.30 

"".'26' 
.25 

.30 
.20 
.20 
.10 

.10 

.30 

3.00 

2.00 

4.00 

1.85 

"2. 66' 

1.20 
1.10 
1.00 

0.90 
.70 

'"."80* 
.80 

.80 

.80 

.80 

a3.00 

2.40 

1.70 

1.00 

.60 

.60 

.CO 

.60 
.90 
.85 
.70 
.05 

.55 
.50 
.50 

.50 
.50 

.50 
.50 
.50 
.50 
1.10 

0.90 
.70 
.60 
.80 
.90 

.65 
.60 
.60 
.55 
.55 

.55 
.55 
.55 
.55 

.50 

.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.95 
.75 
.60 

O.CO 
.60 
.60 
.60 
.60 

.60 
.55 
.55 
.55 
.55 

.50 
.45 
.45 
.45 
.45 

.40 
.40 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.50 

.60 
.65 

""."76" 
.70 

0.78 

2 

83 

3 

.82 

4 

.80 

5 

.90 

.80 
.70 
.65 
.60 
.GO 

.78 

6 

.72 

7 

.65 

8 

.65 

9 

.65 

10 

.65 

11 

.65 

12 

.60 
.60 
.60 
.55 

.55 
.55 
1.30 
.55 
.60 

.60 
.65 
.50 
.40 

.40 
.70 
.55 
.50 
.50 

.65 

13 

.  67 

14 

.67 

15 

.6S 

16 

6.00 

.68 

17 

.69 

18 

.70 

19 

.70 

20 

.70 

21 

.70 
.75 
.65 
.65 
.65 

.65 
.65 
4.00 
3.60 
3.25 
1.60 

70 

22 

.70 

23 

.70 

24 

.70 

25 

.70 

26 

.70 

27 

.70 

28 

.70 

29 

.70 

30 

.70 

31 

.70 

a  Maximum  gage  height,  4.3  feet. 

Note.— No  How  in  the  creek  on  days  for  which  gage  heights  are  omitted  except  the  middle  of  February, 
when  there  was  slight  flow.    Gago  heights  after  Aug.  1, 1911,  refer  to  automatic  gage  at  new  datum. 
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Daily  discharge,  in  second-feet,   of  Ute    Creek  near  Logan,    N.    Mex.,  for  1904-1906, 

1909-1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1904. 
1 

0 

19,000 

6,400 

1,950 

310 

54 
18 

4 

1.5 
.0 

.2 
1.5 
1.5 
1.5 
1.5 

1.5 

1.5 

1.5 

.2 

.2 

.2 

.2 
.2 
.2 
.0 

.0 
.0 

1,950 

5,100 

1,250 

700 
500 
310 
166 

92 

39 
18 
4 
39 
26 

26 

18 

11 

4 

.2 

.2 
.2 
.2 
.2 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

2 
2 
2 

2 
0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0 
0 
0 
0 
0 

0.0 

2 

.0 

3 

.0 

4 

.0 

5 

.0 

6 

.0 

7 

.2 

8 

.2 

9 

.2 

10 

.2 

11 

.2 

12 

.0 

13 

.0 

14 

0.2 
.2 

.2 

6,400 

500 

400 

92 

72 
54 

26 
18 

11 

7 
0 
0 
0 
0 

4,300 

4,100 

3,400 

900 

19 

.0 

15 

.0 

16 

.0 

17 

.0 

.0 

19 

.0 

.0 

21 

.0 

22 

.0 

::::::. i:: 

.0 

24 

.0 

25 

.0 

26 

.0 

27 

.0 

28 

.0 

29 

.0 

30 

.0 

31 

.0 

1905. 

1 

2 

3 

4 

0.2 
.2 
.0 
.0 
.0 

0.2 
.2 
.2 
.2 
.2 

17.7 
17.7 
17.7 
17.7 
7.0 

7.0 
2,400 
1,090 

420 

234 

17.7 
7.0 
3.9 
1.5 
.2 

72 

26 
7.0 
7.0 
7.0 

352 
70 
70 
38 
27 

2 
2 
2 
2 

550 

31 
19 
19 
11 
5 

7 

9 

.0 
.0 

.2 
.2 

17.7 
17.7 
7.0 
7.0 
7.0 

114 
54 

.2 
.2 

17.7 
17.7 

14 
14 

186 

550 
186 

186 
900 
450 
84 
155 

0 
0 
0 
0 
0 

0 

0 

31 

300 

130 

5 
2 
0 
0 
0 

12 

13 

14 

15 

.2 
1.5 
1.5 
1.5 

.2 

.2 

.2 

1.5 

1.5 
26 
26 
26 
26 

26 
26 
17.7 
17.7 

.0 
.0 
.0 
.0 

17.7 

7.0 

3.9 

.2 

10 
10 

7 
7 

65 
11 
11 
5 
19 

155 

105 

19 

5 

2 

0 
0 
0 
0 
0 

84 
155 
155 

186 
186 

0 
0 
65 
31 
31 

17 

18 

19 

20 

1.5 
1.5 
3.9 
3.9 

1.5 
.2 
.2 

17.7 

17.7 

17.7 

17.7 

1.5 

1.5 

1.5 
1.5 
1.5 
.2 

.0 
.0 
.0 

166 

.0 

.0 
.0 

7 
7 
7 
7 

5 
2 
0 
0 
0 

46 
19 
19 
5 
0 

0 
0 
0 
0 
0 

105 
19 
5 
5 
5 

31 
31 
31 
31 
31 

21 

22 

23 

24 

3.9 
3.9 
3.9 
3.9 

54 
26 
26 
166 

33.9 
7.9 

7.0 
7.0 
7.0 

1.5 
1.5 

1,900 

2,400 

26 
17.7 
18,000 
5,700 

1.5 

.2 
.0 
.0 

38 
162 
70 
38 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

5 
11 

750 
105 
46 

31 
19 
11 
11 
11 

26 

27 

28 

29 

31 

1.5 
1.5 
1.5 
1.5 

.2 

54 
26 
26 

7.0 

3.9 

1.5 

.2 

.2 

680 
375 
139 
39 

18,000 

2,600 

420 

272 

139 

.0 

.0 

.0 

3.9 

27 
27 
14 
10 

4,800 

0 
0 
2 
5 
5 
2 

5 
5 
2 
2 
2 

0 
0 
0 
0 
0 
0 

46 
46 
46 
46 
31 

11 
11 
11 
5 
5 
5 
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Daily  discharge,  in  second-feet,  of  Ute  Creek  near  Logan,  N.  Mex.,for  1904-1906,  1909- 

1911— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1906. 
1 

5 
5 
5 
11 
11 

11 
11 
11 
11 
11 

19 
31 
31 
31 
31 

31 
31 
19 
19 
11 

11 
11 
5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

5 
19 
19 
11 
11 

5 
5 
5 
5 
5 

2 
2 
2 
2 
2 

2 
2 
2 

2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
2 

2 
2 
2 
2 
2 

0 
0 
0 
0 
0 

0 
0 
0 

65 
31 

31 
31 
11 
11 
2 

2 
2 
2 
2 
2 

2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
19 
19 
11 

5 

5 
2 
0 
0 
0 

0 

74 
300 
186 

11 

5 
5 
5 
5 
2 
2 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

6.2 

1.1 

.0 

67 

6.2 

.0 
.0 
.0 
.0 
.0 
.0 

0 
0 
0 
0 
0 

2 

0 

3,200 

300 

186 

11 
11 
5 
2 
2 

2 
2 
2 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2 

3 

4 

5 

6 

7... 

8 

9 

10... 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1909. 
1... 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
420 

360 
164 
1.1 

.0 
.0 

.0 

.0 

.0 

8.0 

290 

1,330 

67 

196 

232 

560 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

21 

13 

136 

58 

0 
0 
0 
0 
0 

0 

0 

0 

1,000 

164 

110 
110 
164 
6.2 
.0 

33 

78 

1,260 

310 

164 

150 
41 
33 

78 
8 

1.1 
.0 
.0 
.0 
.0 
.0 

850 

1,600 

590 

2.500 

0 
0 
0 
0 
0 

12,500 

2,070 

490 

196 

67 

27 
33 
17 
4.5 
33 

88 
58 
21 
17 
1.1 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0 
0 
6 
0 
0 

0 

0 
196 
232 
310 

310 
310 
232 
196 
21 

10 

1.1 

.0 

.0 

.0 

.0 
210 
132 

19 

11 

10 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
C 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
2 

0 
0 
0 
0 
0 

4 

2 

6 

3 

8 

4 

13 

5 

8 

6 

8 

7 

8 

8 

8 

9 

8 

10 

8 

11 

8 

12 

8 

13 

8 

14 

8 

15 

8 

16 

8 

17 

8 

18 

8 

19 

5 

20 

5 

21 

2 

22 

2 

23 

2 

24 

2 

25 

2 

26 

2 

27 

2 

28 

1 

29 

1 

30 

1 

31 

1 

1910. 
1 

2 
3 
3 
2 
2,100 

.2 
.2 
.2 
.2 
.2 

.1 
.1 
.1 
.1 
.1 

0 
0 
0 
0 
0 

0 

2 

0 

3 

0 

4 

0 

5 

88    99 

0 
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Daily  discharge,  in  second-feet,  of  Ute  Creek  near  Logan,  N.  Mex.,for  1904-1906,   1909- 

1911— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
6 

1,400 

360 

8 

4 

4 

4 
4 
4 
4 
4 

.2 
.2 

.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 
.2 

0.1 
.1 

!l 

.1 
.1 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.1 

.1 
.1 
.1 
.1 
.1 

!l 

0.1 

!l 
.1 
.1 

!i 
.i 

.i 
.i 
.i 
.i 

.i 
.i 
.i 
.i 

.i 
.i 
.i 
.i 
.i 
.1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

88 
33 
27 
21 
21 

310 
136 
136 
640 
8,020 

6,000 
4,760 
3,600 
2,600 
2,700 

1,680 

88 
67 
58 
49 

49 

13 
8 
.2 
.0 

.0 
.0 
.0 
.0 
21 
2,500 

24 

24 

13 

6 

2,800 

120 
1,050 
22 
42 
42 

4 

200 

3,600 

720 

84 

6 
9 
2 
8 
4 

2 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

7 

0 

8 

0 

9 

0 

10 

0 

11 

0 

12 

0 

13 

0 

14 

0 

IS 

0 

16 

0 

17 

0 

18 

0 

19 

0 

20 

0 

21 

0 

22 

0 

23 

0 

24 

0 

25 

0 

26 

0 

27 

0 

28 

0 

29 

0 

30 

0 

31 

0 

Daily  discharge,  in  second-feet,  of  Ute  Creek  near  Logan,  N.   Mex.,  for  1911. 


Day. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

0 

55 

0.0 

9 

11 

11 

0 

31 

19 

7 

3 

3 

0 

31 

11 

9 

5 

1 

0 

18 

0 

5 

7 

7 

0 

5 

0 

3 

7 

11 

0 

2 

0 

3 

7 

2 

1 

0 

.5 

130 

3 

7 

1 

.2 

0 

.0 

0 

2 

7 

1 

.2 

0 

.0 

31 

2 

1,080 

.2 

.2 

0 

.0 

0 

0 

500 

.2 

.2 

0 

.0 

950 

0 

152 

.2 

.0 

0 

.0 

500 

0 

18 

.2 

.0 

0 

.0 

750 

0 

1 

.2 

.0 

0 

.0 

65 

0 

1 

.2 

.0 

0 

.0 

19 

0 

1 

.0 

.0 

7,100 

.0 
.0 

11 
2 

0 

0 

1 

11 

.0 
.0 

.0 
.0 

200 

10 

46 

2 

0 

9 

.0 

.0 

1.0 

.0 

84 

0 

3 

.0 

.0 

.5 

.0 

1,600 

0 

2 

.0 

.0 

,1 

.0 

750 

0 

0 

.0 

.0 

1.0 

.0 

5,900 

0 

0 

.0 

.0 

o 

.0 

40 

1,080 

0 

.0 

.0 

.0 

.0 

58 

255 

0 

.0 

.0 

.0 

.0 

8 

2,600 

0 

.0 

.0 

.0 
.0 

.0 
.5 

A 
i 

200 
230 

0 
0 

.0 
.0 

1 
2 

2,600 

1,700 

1,300 

106 

.0 

40 

255 

0 

.0 

2 

.0 
.0 

16 
16 
.5 

43 
29 
18 

0 
29 

14 
5 
1 

3 
3 

Dec. 


Note.— The  finding  of  an  error  in  obtaining  the  cross  section  of  the  stream  necessitated  the  revision  of  all 
high-water  discharges  for  previous  years.  The  corrected  daily  discharges  are  published  above.  These 
were  determined  from  rating  curves  covering  short  periods  of  time  and  by  the  indirect  method  for  shifting 
channels. 
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Monthly  discharge  of  Ute  Creek  near  Logan,  N.  Mex.,for  1904-1906,  1909-1911. 


Month. 

Discharge  in  second-feet. 

Run -off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy 

1904. 
August  1 4-31 

6,  400 

19,000 

700 

0 

2 

0 
0 
0 
0 
0 

42.3 

1.200 

63 

0 

.032 

15,100 

71,400 

3,870 

0 

2 

B. 

September 

B. 

October 

B. 

November 

Decembor 

C. 

The  period 

90;400 

1905. 

3.9 
166 

26 

2,400 

18,000 

150 

5,000 

4,300 

900 

2 

750 

65 

0 
.2 
.2 
.2 

0 

0 

7 

0 

0 

0 

0 

0 

1.40 
18.5 
10.9 
.395 
1 , 5.50 
14.2 
353 
489 
90.8 

.26 
85.1 
16.3 

86 

1,030 

670 

23,500 

95,300 

845 

21,700 

30,100 

5,400 

16 

5,060 

1,000 

c. 

c. 

March 

c. 

B. 

May 

B. 

Juno 

C. 

July 

B. 

August 

B. 

Sept  ember 

B. 

October 

C. 

B. 

C. 

18,000 

0 

255 

185,000 

1906. 
January 

31 

19 

2 

65 

300 

3,200 

5 
2 

0 

0   • 
0 
0 

13.3 
5.57 

.065 
6.8 
21.2 
124 

818 

^09 

4 

405 

1,300 
7,380 

C. 

C. 

March 

c. 

c. 

May 

c. 

June 

B. 

10,200 

1909. 
May 

67 

1,330 

0 

1 ,  260 

12,600 

310 

2 

13 

0 
0 
0 
0 
0 
0 
0 
1 

2.60 

121 

0 

120 

521 

71 

.067 
5.52 

160 

7,200 

0 

7,380 

31,000 

4,370 

3.98 

339 

C. 

June 

B. 

July 

B. 

September 

B. 

B. 

November 

C. 

C. 

50,500 

January 

2,100 
.2 
.1 
.0 
0 
88 
8.020 
.".,600 
6 
.0 
.0 
.0 

.2 
.1 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

126 
.14 
.10 
.0 
.0 
6.33 
1,090 

465 
.2 
.0 
.0 
.0 

7,750 
7.8 
6.2 
0 
0 
377 
67. 000 
28,600 
12.3 
0 
0 
0 

B. 

C. 

March 

C. 

M  av 

C. 

July 

B. 
B. 

Sept  ember 

C. 

November 

8,020 
0 

0 

143 

104,000 

1911. 
January 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

.00 
.25 
.00 
.00 
420 

6.3 
355 
153 
62.1 
1.88 
.59 
3.4 

0 
14 
0 
0 
25,800 
375 
21,800 
9,410 
3,700 
116 
35 
209 

C. 

March 

0 

0 

7,100 

55 

5,900 

2,600 

1,080 

14 

3 

8 

April 

B. 

June 

C. 

July 

B. 

B. 

September 

B. 

C. 

November 

c. 

c. 

7,100 

0 

85.0 

61,500 
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YAZOO   RIVER   BASIN. 
TALLAHATCHIE    RIVER  AT    BATES VILLE,    MISS. 

Location. — At  the  county  highway  bridge  1  mile  west  of  Batesville  and  about  2 

miles  below  the  crossing  of  the  Illinois  Central  Railroad. 
Records  available. — June  15,  1906,  to  December  31,  1911,  except  from  August  1  to 

September  19,  1906. 
Drainage  area. — Not  measured. 

Gage. — Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 
Channel. — Bed  is  soft  and  liable  to  change. 

Discharge  measurements. — Made  from  the  downstream  side  of  the  wagon  bridge. 
Floods. — The  flood  of  April  20,  1911,  reached  a  height  of  18.9  feet  above  the  gage  zero. 
Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy. — Good.     Discharge  rating  curve  has  remained  fairly  constant. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

Commission. 

Discharge  measurements  of  Tallahatchie  River  at  Batesville,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  23 
23 

R.  E.  Robertson 

do 

Feet. 
10.54 
10.54 

Sec.-ft. 
3,890 
4,000 

Nov.    14 

14 

R.  E.  Robertson 

do 

Feet. 
3.02 
3.02 

Sec.-ft. 
624 
614 

Daily  gage  height,  in  feet,  of  Tallahatchie  River  at  Batesville,  Miss.,  for  1911. 
[J.  G.  Goff,  observer.] 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

7.1 

4.2 

5.8 

6.7 

11.2 

4.15 

3.6 

7.2 

5.1 

2.1 

2.1 

8.2 

4.4 

5.8 

7.2 

9.8 

3.95 

4.0 

7.0 

4.9 

2.2 

2.1 

7.4 

4.1 

5.7 

10.0 

9.0 

3.75 

4.1 

5.9 

4.3 

2.2 

2.1 

7.1 

4.0 

4.9 

11.1 

8.3 

3.55 

3.9 

5.7 

3.6 

2.2 

2.1 

7.0 

5.8 

6.1 

11.3 

7.9 

3.45 

3.4 

6.0 

3.5 

2.2 

2.1 

7.2 

4.6 

6.4 

11.1 

9.0 

3.35 

3.1 

6.0 

2.9 

2.2 

2.4 

7.2 

5.3 

6.7 

11.0 

6.0 

3.25 

3.0 

6.4 

3.3 

2.2 

2.7 

7.7 

5.3 

6.6 

11.1 

5.5 

3.15 

2.8 

6.2 

3.2 

2.2 

2.9 

7.8 

7.8 

6.7 

13.0 

5.0 

3.15 

2.8 

5.7 

3.2 

2.2 

3.0 

8.0 

7.7 

5.8 

14.3 

4.85 

3.15 

2.6 

5.5 

3.1 

2.2 

2.6 

8.1 

7.7 

5.1 

16.2 

4.65 

3.15 

2.6 

5.3 

3.7 

1.8 

3.2 

8.2 

8.8 

4.7 

16.3 

4.45 

3.05 

2.6 

5.0 

4.1 

2.4 

3.1 

8.1 

9.1 

4.5 

16.3 

4.25 

2.9 

3.0 

4.5 

4.8 

2.5 

2.9 

7.8 

9.7 

4.3 

14.8 

4.15 

2.85 

3.0 

3.8 

4.5 

2.8 

2.9 

5.1 

10.4 

4.1 

16.0 

4.05 

2.75 

3.5 

3.7 

4.1 

3.0 

2.9 

4.4 

10.7 

4.0 

16.5 

3.95 

2.75 

3.5 

3.7 

3.6 

3.0 

2.8 

4.1 

11.1 

3.9 

16.8 

3.85 

2.65 

3.5 

5.3 

3.1 

2.7 

2.9 

3.9 

11.3 

3.8 

16.7 

3.75 

2.65 

3.4 

5.9 

3.1 

2.6 

3.3 

3.2 

11.6 

3.8 

18.1 

3.65 

2.6 

3.4 

7.0 

3.0 

2.6 

3.1 

3.6 

11.8 

3.9 

18.9 

3.55 

2.7 

3.4 

7.4 

2.8 

2.6 

3.2 

3.6 

11.1 

4.0 

18.0 

4.25 

2.75 

3.6 

9.0 

2.7 

2.6 

3.2 

3.6 

10.0 

4.1 

17.4 

6.4 

2.65 

4.6 

10.0 

2.6 

2.6 

3.2 

3.5 

9.0 

4.3 

17.0 

8.2 

2.65 

5.1 

10.4 

2.6 

2.5 

3.2 

3.4 

8.2 

4.4 

17.4 

11.7 

3.1 

5.4 

10.2 

2.5 

2.4 

3.1 

3.4 

7.7 

4.4 

17.1 

12.8 

3.35 

6.1 

9.9 

2.5 

2.4 

3.1 

3.4 

7.2 

5.5 

16.4 

12.5 

3.0 

6.8 

9.1 

2.45 

2.4 

3.0 

3.6 

6.7 

6.8 

15.7 

10.7 

3.0 

9.5 

8.0 

2.4 

2.2 

2.9 

3.9 

6.3 

5.9 

14.8 

8.8 

3.05 

9.5 

6.8 

2.3 

2.2 

2.9 

4.1 

6.0 

14.0 

7.4 

4.6 

9.7 

5.9 

2.25 

2.1 

2.8 

4.4 

6.4 

12.5 

6.0 

3.4 

9.5 

5.7 

2.12 

2.4 

2.8 

4.6 

6.7 

4.85 

7.0 

5.6 

2.6 

Dec. 


1 

2. 
3. 
4 
5. 

6 

7, 
8, 

9 
10 

11 

12 
13 
14 
15 

Ifi 
17 

IS 
\9 
20 

21 

22 
23 
24 
25 

26 

27 
28 
29 
30 

31 


2.8 
2.8 
2.7 
2.7 

2.7 

2.7 
2.7 
2.7 
2.6 

2.8 

7.5 
10.4 
9.6 
9.2 
12.2 

14.0 
17.6 
17.7 
17.6 
17.4 

17.2 
16.6 
16.2 
15.6 
13.6 

14.8 
18.2 
18.4 
16.9 
16.8 
16.6 
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Daily  discharge,  in  second-feet,  of  Tallahatchie  River  at  Batcsville,  Miss.,  in  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2,240 
2,800 
2,390 
2,240 
2,190 

2,290 
2,290 
2,540 
2,600 
2,700 

2,750 
2,800 
2,750 
2,600 
1,360 

1,100 
991 
919 
679 
815 

815 
815 
781 
747 

747 

747 
815 
919 
991 
1,100 
1,170 

1,030 

1,100 

991 

955 

1,650 

1,170 

1,440 
1,440 
2,600 
2,540 

2,540 
3,140 
3,320 
3,700 
4,180 

4,390 
4,680 
4,820 
5,060 
5,220 

4,680 
3,900 
3,260 
2,800 
2,540 

2,290 
2,040 
1,860 

1,650 
1,650 
1,600 
1,290 
1,770 

1,910 
2,040 
2,000 
2,040 
1,650 

1,360 
1,210 
1,140 
1,060 
991 

955 
919 
883 
883 
919 

955 

991 

1,060 

1,100 

1,100 

1,520 
2,090 
1,690 
1,730 
1,910 
2,040 

2,040 
2,290 
3,900 
4,680 
4,820 

4,680 
4,600 
4,680 
6,270 
7,610 

10, 100 
10,200 
10,200 
8,190 
9,760 

10,500 
11,000 
10,800 
13,000 
14,200 

12,800 
11,900 
11,300 
11,900 
11,400 

10,400 
9,340 
8,190 
7,280 
5,820 

4,700 
3,760 
3,260 
2,860 
2,650 

3,260 
1,730 
1,520 
1,320 
1,270 

1,190 
1,120 
1*040 
1,010 
973 

937 
901 
866 
832 

798 

1,040 
1,910 

2,800 
5,140 
6,090 

5,820 
4,390 
3,140 
2,390 
1,730 
1,270 

1,010 
937 
866 
798 
764 

730 
696 
662 
662 
662 

662 
629 
581 
565 
533 

533 
501 
501 
485 
517 

533 
501 
501 
645 

730 

613 
613 

629 
1,170 

747 

815 
955 
991 
919 

747 

645 
613 
549 
549 
485 

485 
485 
613 
613 
781 

781 
781 
747 
747 

747 

815 
1,170 
1,360 
1,480 
1,770 

2,090 
3,570 
3,570 
3,700 
3,570 
2,190 

2,290 
2,190 
1,690 
1,600 
1,730 

1,730 
1,910 
1,820 
1,600 
1,520 

1,440 

1,320 

1,140 

883 

849 

849 
1,440 
1,690 
2,190 
2,390 

3,260 
3,900 
4,180 
4,040 
3,830 

3,320 
2,700 
2,090 
1,690 
1,600 
1,560 

1,360 

1,290 

1,060 

815 

781 

581 
713 
679 
679 
645 

849 

991 

1,250 

1,140 

991 

815 
645 
645 
613 
549 

517 
485 
485 
455 
455 

440 
425 
395 
380 
341 

335 
365 
365 
365 
365 

365 
365 
365 
365 
365 

260 
425 
455 
549 
613 

613 
517 
485 
485 
485 

485 
485 
455 
425 
425 

425 
365 
365 
335 
425 
485 

335 
335 
335 
335 
335 

425 
517 
581 
613 
485 

679 
645 
581 
581 
581 

549 
581 
713 
645 

679 

679 
679 
679 
645 
645 

613 
581 
581 
549 

549 

549 

2 

549 

3 

517 

4 

517 

5 

517 

6 

517 

7 

517 

8 

517 

9 

485 

10 

549 

11 

2,440 

12 

4,180 

13 

3,6* 

14  .. 

3,380 

15 

5,560 

16 

7,280 

17.... 

12,200 

18 

12,300 

19 

12,200 

20 

11,900 

21 

11,600 

22 _. 

23 

10, 700 

10,100 

24.   . 

9,200 

25 

6, 840 

26 

8,190 

27 

13,100 

28 

13,400 

29 

11,100 

30 

11,000 

31 

10,  700 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Tallahatchie  River  at  Batesville,  Miss.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

2,800 
5,220 
2,090 

14,200 
6,090 
1,170 
3,700 
4,180 
1,360 
613 
713 

13,400 

679 
955 
883 
2,040 
798 
485 
485 
849 
341 
260 
335 
485 

1,640 

2,830 

1,420 

8,460 

2,310 

666 

1,270 

2,080 

716 

425 

558 

6,330 

A. 

Februarv 

A. 

March 

A. 

April 

A 

May 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

October 

B. 

November 

A. 

December 

A. 

The  year 

14,200 

260 

2,390 

TALLAHATCHIE    RIVER    AT    P 

rriLipp,  ! 

tflSS. 

Location. — At  the  Yazoo  &  Mississippi  Valley  Railroad  bridge  at  Philipp,  Miss. 
Records  available. — September  6,  1908,  to  December  31,  1911. 
Drainage  area. — Not  measured. 

Gage.— Vertical  timber  attached  to  a  bridge  pier;  datum  unchanged. 
Channel. — Fairly  permanent  and  good  for  discharge  measurements  at  all  but  high 
flood  stages  when  some  water,  difficult  to  measure,  passes  through  distant  bayous. 
Discharge  measurements. — Made  from  the  railroad  bridge. 
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Floods. — The  flood  of  April  28,  1911,  reached  a  height  of  138.6  feet  above  the  gage 

datum,  which  is  mean  sea  level. 
Winter  flow. — Ice  does  not  affect  the  flow. 
Accuracy. — Records  fair. 
Cooperation. — Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

Commission. 

Discharge  measurements  of  Tallahatchie  River  at  Philipp,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  21 
Nov.  18 

R.  E .  Robertson 

Feet. 

11!).  SO 
112.88 

Scc.-fect. 
4, 660 
1,070 

.do 

Corrected  daily  gage  height,  in  feet,  of  Tallahatchie  River  at  Philipp,  Miss.,  for  1910. 


Day. 

Feb. 

Mar. 

Day. 

Feb. 

Mar. 

Day. 

Feb. 

Mar. 

1 

128.1 
128.6 
129.0 
129.3 

11. 
12. 
13. 

21. 
22. 
23. 
24. 
25. 

26. 

27. 

28. 
29. 

123.2 

124.0 
125.0 

125.  S 

126.  4 

126.9 
127.4 

127.8 

2 

3 

4 

14. 
15.. 

16. 
17. 
18. 
19. 
20. 

5 

6         

8           

9 

..120.1 

10 

121.4 

30 

31. 

| 

I 

Note.— The  gage  height  for  Feb.  19  to  Mar.  4, 1910,  published  in  Water-Supply  Paper  No.  287  were  found 
to  be  in  error.  The  above  values  are  correct.  Mar.  5  and  6  are  also  evidently  in  error,  but  the  correct 
values  for  those  two  days  are  not  known.  These  corrections  change  the  mean  discharge  for  February  to 
6,260  second-feet,  March  8,230  second-feet.,  and  for  the  year  to  5,350  second-feet 

Daily  gage  height,  in  feet,  of  Tallahatchie  River  at  Philipp,  Miss.,  for  1911. 
[J.  P  Mahoney,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

117.1 

118.4 
120.0 
121.5 
121.9 

122.1 
122.3 
122.5 
122.6 
122.8 

122.8 
122.8 
122.6 
122.1 
122.1 

120.6 
119.4 
118.0 
116.8 
116.0 

115.3 
114.7 
114.4 
114.2 
114.1 

114.1 
114.1 
114.0 
114.1 
114.2 
114.5 

115.2 
115.7 
115.9 
115.8 
116.0 

115.9 

115.8 
117.0 
118.9 
121.0 

122.4 
123. 4 
124.2 
124.8 
125.3 

125.7 
126.0 
126.4 
126.7 
127.0 

127.2 
127.4 
127.7 
127.8 
127.9 

127.9 
128.1 
128.1 

127.9 
127.8 
127.5 
127.1 
126.6 

126.0 
125.4 
124.9 
123.  7 
123.4 

122.9 
122.0 
120.9 
119.9 
118. 9 

118.0 
117.2 
116.6 
116.2 
116.3 

116.3 
116.4 
116.4 
116.5 
116.5 

116.7 
118.5 
120.4 
121.5 
121.6 
121.8 

122.0 
122.0 
121.9 
122.2 
124.0 

125.7 
127.0 
128.2 
129.2 
130.0 

130.8 
131.6 
132.2 
132.7 
133.3 

133.7 
134.  2 
134.5 
135.3 
135.8 

136.3 

136.  8 
137.3 

137.  7 
138.1 

L38.3 
L38.S 

138.6 
138.6 
138.6 

138.5 
138.4 
138.3 
138.2 
138.0 

137.9 
137.8 
137.6 
137.4 
137.2 

137.0 
136.8 
136.6 
136.2 
135.8 

135.4 
134.9 
134. 3 
133.3 
132.3 

131.1 
129.7 
128.4 
127.2 
126.5 

126.1 
126.0 
126.0 
126.0 
125.9 
125.5 

124.2 
123.4 
121.6 
120.1 
118.6 

117.5 
116.6 
116.1 
115.8 
115.7 

115.4 
115.1 
114.8 
114.6 
114.3 

114.1 
113.9 
113.  8 
113.7 
113.7 

113.6 

113.8 
113.8 
114.3 
114.2 

114.5 
115.0 
115.6 
116.6 
116.6 

116.1 
115.6 
115.4 
115.4 
115.3 

115.2 
115.0 
115.2 
114.9 
114.3 

113.  8 
113.7 
113.5 
113.6 
113.6 

113.8 
114.2 
114.5 
114.6 
114.6 

114.5 
114.3 
114.1 
114.3 
114.8 

115.7 

117.3 
118.0 
118.7 
119.2 
119.4 

119.3 
119.5 
119.8 
119.8 
119.4 

118.9 
118.6 
118.3 
118.0 
117.8 

117.6 
117.1 
117.1 
117.3 
117.0 

116.5 
116.1 
116.4 
117.1 
118.3 

119.5 
120.4 
121.0 
121.4 
121.8 

122.2 
122. 5 
122.6 
122.5 
122.2 
121.8 

121.2 
120.6 
120.0 
119.4 
118.8 

118.3 
117.8 
117.0 
116.2 
115.9 

115.5 
115.2 
115.0 
114.9 
115.3 

115.6 
115.7 
115.5 
115.0 
114.5 

114.1 
113.6 
113.3 
113.0 
112.9 

112.8 
112.8 
112.7 
112.6 
112.5 

112.5 
112.4 
112.3 
112.3 
112.2 

112.2 
112.2 
112.1 
112.1 
112.2 

112.4 
112.5 
112.6 
112.6 
112.8 

112.9 
113.0 
112.9 
112.9 
112.8 

112.7 
112.6 
112.7 
112.7 
112.6 

112.5 
112.4 
112.2 
112.2 
112.1 
112.1 

112.0 
112.0 
112.0 
111.9 
111.9 

111.9 
112.0 
112.2 
112.6 
112.9 
113.2 
113.3 
113.1 
113. 1 
113.0 

112.9 
112. 9 
112.9 
112.9 
113.0 

113.2 
113.  2 
113.  2 
113.  2 
113.1 

113.0 

113.0 
113.0 
113.0 
112.9 

112.8 

2  

112.8 

3  

112.8 

4 

5  

112.7 
112.7 

6  

112.7 

7  

112.7 

8     

112.6 

9 

112.6 

10  

112.6 

11  

113.5 

12  

116.3 

13 

120.1 

14  

122.5 

15   

123.8 

16 

124.7 

17 

18  

126.8 
127.8 

19... 

129  0 

20 

129.9 

21 

130. 5 

22 

131.2 

23 

131.7 

24  

132.2 

25 

132.  5 

26 

27 

133.1 
134.5 

28 

134.8 

29 

135.  3 

30 

136.0 

31 

136.7 
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Daily  discharge,  in  second-feet,  of  Tallahatchie  River  at  Philipp,  Miss.,  for  1911. 


Day. 


I 

2. 
3. 
4. 
5. 

6 

7. 
8. 
9. 
10. 

11 
L2 
13 

11 
15 

16 
17 
L8. 
L9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 

Feb. 

2, 520 

1,770 

3, 150 

1,940 

4,000 

2,020 

4,900 

1,980 

5,140 

2,060 

5,260 

2,020 

5,380 

1.980 

5,500 

2,480 

5,560 

3,410 

5,680 

4,600 

5,680 

5,440 

5,680 

6,040 

5,560 

6,520 

5,260 

6,880 

5, 260 

7,180 

4,360 

7,420 

3,680 

7,600 

2,940 

7,840 

2,390 

8,020 

2,060 

8,200 

1,800 

8,320 

1,600 

8,440 

1,500 

8,620 

1,440 

8,680 

1,410 

8,740 

1,410 

8,740 

1,410 

8,860 

1,380 

8,860 

1,410 

1,440 

1,530 

Mar. 


8,740 
8, 680 
8,500 
8,260 
7,960 


Apr. 


5,200 
5,200 
5,140 
5,320 
6,400 


May. 


7,600 

7,420 

7,240 

8,200 

6,940 

8,920 

6,220 

9, 520 

6,040 

10,000 

5,740 

10,500 

5,200 

11,000 

4,540 

11,600 

3,950 

12,100 

3,410 

12,900 

2,940 

13,500 

2,570 

14,500 

2,300 

15,300 

2,140 

17,  200 

2,180 

18,500 

2,180 

19, 700 

2,220 

21,000 

2,220 

22, 400 

2,260 

23,300 

2,260 

24, 300 

2, 340 

24,800 

3,200 

25,400 

4,240 

25,600 

4,900 

25, 600 

4,960 

25,600 

5,080 

25,  400 
25, 100 
24,800 
24,600 
24, 100 

23,800 
23,500 
23,000 
22, 500 
22, 000 

21,500 
21,000 
20, 500 
19, 500 
18,500 

17, 500 
16,  300 
14, 800 
12,900 
11,700 

10, 700 
9,820 
9,040 
8,320 
7,900 

7,660 
7,600 
7,600 
7,600 
7,540 
7,300 


June. 


6, 520 
6,040 
4,960 
4,060 
3,250 

2,700 
2, 300 
2,100 
1,980 
1,9*0 

1,840 
1,740 
1,630 
1,560 
1,470 

1,410 
1,350 
1,320 
1,300 
1,300 

1,270 
1,320 
1,320 
1,470 
1,440 

1,530 
1,700 
1,910 
2,300 
2,300 


July. 


2,100 
1,910 
1,840 
1,840 
1,800 

1,770 
1.71)0 
1,770 
1,660 
1,470 

1,320 
1,300 
1,250 
1,270 
1,270 

1,320 
1,440 
1,530 
1,560 
1,560 

1,530 
1,470 
1,410 
1,470 
1,630 

1,940 
2.620 
2,940 
3.300 
3,570 
3,680 


Aug. 


3,  620 
3,730 
3,890 
3,  890 
3,680 

3,410 
3,250 
3, 100 
2,940 
2,840 

2,  750 
2, 520 
2,520 
2,620 
2,480 

2.  260 

2.100 
2,220 
2,520 
3,100 

3,730 
4,240 
4,600 
4, 840 
5,080 

5,320 
5,500 
5,56# 
5,500 
5,320 
5,080 


Sept. 


4,720 
4,360 
4,000 
3,680 
3,360 

3,100 
2,840 

2,480 
2,140 
2,020 

1,880 
1,770 
1,700 
1,660 
1,800 

1,910 
1,940 
1,880 
1,700 
1,530 

1,410 
1,270 
1,200 
1, 130 
1,110' 

1,090 
1,090 
1,070 
1,050 
1,030 


Oct. 


1,030 

1.010 

990 

990 

972 

972 
972 
956 
956 
972 

1,010 
1,030 
1,050 
1,050 
1,090 

1,110 
1,130 
1,110 
1.  110 

1,090 

1,070 
1,050 
1.070 
1,070 
1,050 

1.030 
1,010 
972 
972 
956 
956 


Nov 


940 
940 
940 
925 
925 

925 

940 

972 

1.050 

1,110 

1,170 
1,200 
1,150 
1,150 
1,130 

1,110 
1.110 
1.110 
1,110 
1, 130 

1,170 
1,170 
1,170 
1,170 
1,150 


Dec. 


1,090 
1,090 
1,090 
1,070 
1,070 

1,070 

1,070 
1,050 
1.050 
1,050 

1,250 
2.  ISO 
4,060 
5,  500 
6,280 

6,820 
8.080 
8,680 
9. 400 
9,940 

10.300 
10,700 
11.100 
11.600 
11,900 


1,130  12,600 
1,130  15,300 
1,130  lo.ooo 
1,130  17,200 
1,110  19.000 
20,700 


Note.— Daily  discharge  determined  from  a  rating  curve  which  is  fairly  well  defined  but  which  is  affected 
by  the  variation  in  the  slope  of  the  river  below.  This  stream  is  affected  by  backwater  from  Mississippi 
River. 

Monthly  discharge  of  Tallahatchie  River  at  Philipp,  Miss.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

1 
Minimum.      Mean. 

racy. 

Januarv 

5,680 

8,860 

S,  740 

25,600 

25.400 

6,520 

3.680 

5,56Q 

4.720 

1.130 

1.200 

20.700 

1,380           3.430 
1.770          5,880 
2,140           4.740 
5,140  I       14.000 
7,300         16,300 
1.270  i        2,240 
1,250           1,850 
2,100  !        3,6S0 
1,030           2.060 
956           1,030 
925           1.0*0 
1,050           7,400 

B. 

B. 

B 

B. 

May 

B. 

June 

A. 

July 

\. 

B. 

September 

\. 

B. 

B. 

December 

B 

The  year  

25,600                   925  1         5.380 

.-  |        -,— 

YAZOO    RIVER    AT    GREENWOOD,  MISS. 

Location. — At  the  highway  bridge  in  the  city  of  Greenwood,  about  1  mile  below  the 

mouth  of  Yalobusha  River. 
Records  available.-  January  1,  1908,  to  December  31,  1911 .     The  1908  gage  heights 

prior  to  July  15,  when  the  station  was  established,  are  from  the  United  States 

Weather  Bureau,  whose  records  began  November  1,  1904. 
Drainage  area. — Not  measured. 
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Gage. — Standard  chain  gage  attached  to  the  highway  bridge.     The  datum,  which 

is  sea  level,  has  not  been  changed.     The  datum  of  the  United  States  Weather 

Bureau  gage  is  «)2..r)  feet  above  sea  level. 
Channel. — Excellent  for  measurements,  and  appears  to  be  practically  permanent. 
Discharge   measurements. — Made   from   the   downstream   side   of   the   highway 

bridge. 
Floods. — The  flood  of  May  2,  1911,  reached  a  height  of  128.9  feet  by  the  gage  datum. 

(On  Apr.  7,  1912,  the  height  was  130.7  feet.) 
Point  of  zero  flow. — Has  not  been  determined. 
Winter  flow. — Ice  does  not  affect  the  flow. 
Artificial  control. — None. 
Accuracy. — Good.     Records  for  back  years  have  been  worked  up  and  are  published 

herewith.     Discharge  rating  affected  by  backwater  from  Mississippi  River. 

Discharge  measurements  of  Yazoo  River  at  Greenwood,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  21 
Nov.  18 

Feet. 
100. 12 
94.30 

Scc.-ft. 
4,620 

.....do 

1,540 

Daily  gage  height,  in  feet,  of  Yazoo  River  at  Greenwood,  Miss.,  for  1911. 
[W.  T.  Davis,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

99.43 
104. 49 
108.  12 

108.  69 
108. 65 

108. 63 

108.  80 

109.  05 
109.  29 
109.  53 

109. 77 
109. 94 
109.99 
109.  94 
109.  70 

109. 07 

108. 01 
106. 53 
KM.  SI) 
103. 21 

101.69 
100. 32 
«.»•.».  17 
98.  25 
97. 63 

97.17 
96.77 
96.47 
96.26 
96.16 
96.11 

96.26 
96.65 
97.04 
97.49 
97.83 

97.98 
97.86 
97. 90 
99.  62 
102.  64 

104.61 
106. 10 
107. 28 
108. 06 

108.  77 

109.  37 
111'.).  79 
110.12 
110.40 
110.70 

110.89 
110.95 
110.84 
110.62 
110.30 

110.01 
110.50 
112. 24 

112.37 
112.37 
112.37 
112. 34 
112.28 

112. 18 
111.99 
111.76 
111.47 
111.10 

110.66 
110.00 
109. 09 
107.81 
106. 44 

104. 94 
103. 49 

102.  18 
101.21 
100.  41 

99.81 
99.32 

99.88 
98.  60 
98.41 

99.12 
100.  73 
102. 40 

103.  52 
104. 16 

104.  58 

104.  76 
104.  75 
104.  60 
105.53 
109. 24 

110.67 
111.07 
112.14 
113.16 
114.30 

115.23 
116.36 
117.22 
117.79 
.118.28 

118.  73 

119.  10 
119.50 

120.  57 

121.  70 

122.  24 
122.69 

123.  23 
123. 95 
124. 88 

125. 97 
126.99 
127.80 
128.  36 
128.  70 

128. 87 
128.  88 
128.  80 
128.  63 
128.39 

128. 08 
127.  75 
127. 34 
126.  93 
126. 49 

126. 03 
125.  55 
125.09 
124. 57 
124. 05 

123.  47 
122.  86 
122.  23 
121.  50 
120.  68 

119. 82 
118.84 
117.79 
116.76 
115.  78 

114.95 
114.11 
113.27 
112.  45 
111.73 
111.00 

110. 17 

109. 17 
107.92 
106.  51 
104.  98 

103. 41 
102. 02 
100.  73 
99.52 
98.53 

97.75 
97.10 
96. 66 
96.27 
95.98 

95.70 
95.51 
95.40 
95.22 
95.29 

95.20 
95.67 
95.78 
96.01 
96.45 

96.63 
96.85 
97.61 
98.29 
98.35 

98.10 

97.76 
97.32 
96.88 
96.62 

96.58 
96.  45 
96.49 
96.48 
96.14 

95.83 
95.61 
95.35 
95.78 
96.53 

96.78 

96.  67 
96.41 
96.31 
96.25 

96.10 
95.85 
95.70 
95.62 
95.57 

95.88 
96.68 

97.  73 
98.41 
98.83 
99.06 

99.21 

99.36 
99.59 
99.71 
99.79 

99.64 
99.35 
98.93 
98.56 
98.29 

98.01 
97.74 
99. 34 
100. 43 
100. 99 

100.  87 
100.  47 
100. 09 
99.95 
99.74 

100.  26 
101.58 
102.  45 

102.  90 
103. 39 

103. 61 
103. 66 

103.  74 
103.61 
103.42 
102. 99 

102. 40 
101. 75 
101.08 
100. 47 
99.89 

99.34 
98.81 
98.26 
97.71 
97.10 

96.71 
96.54 
96.36 
96.02 
95.84 

95.93 
96.08 
96.15 
96. 06 
95.78 

95.42 
95. 06 
94.  79 
94.55 
94.39 

94.26 
94.14 
94.07 
94. 03 
93.96 

93.88 
93.81 
93.77 
93.73 
93.69 

93.65 
93.61 
93.57 
93.53 
93.69 

93.79 
94.00 
94.02 
94. 05 
93.97 

94.02 
94.20 
94.20 
94.31 
94.33 

94.25 
94.09 
93.96 
93.92 
93.90 

93.86 
93.78 
93.68 
93. 61 
93.56 
93.51 

93.46 
93.41 
93.38 
93.36 
93.36 

93.46 
93.46 
93.55 
93.85 
94.06 

94.24 

94.38 
94.51 
94.46 
94.41 

94. 34 
94.  28 
94.26 
94.20 
94.22 

94. 26 
94.31 
94.36 
94.42 
94.41 

94.40 
94.40 
94.36 
94.26 
94.16 

94.10 

2           

94.08 

3        

94.04 

4              

94.00 

r 

93.99 

6 

7 

93.98 
93.99 

8 

93. 99 

9 

93.98 

10 

94.01 

11 

96.72 

12 

100.  66 

13 

105.  55 

14 

108.  55 

15 

110.20 

16 

111.85 

17 

112.86 

18 

113.40 

19 

113.98 

20 

114.61 

21 

115.21 

22 

116. 19 

23 

117.34 

24 

117.93 

25 

118. 14 

26 

118.70 

27 

119.71 

28 

116.40 

29 

J  20.  82 

30 

121.  66 

31 

123. 04 
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Daily  discharge,  in  second-feet,  of  Yazoo  River  at  Greenwood,  Miss.,  for  1908-191 1. 


Day 


1908. 

3 , 

4 

5 

6 

8.'".'.'.'.'., 

9 

10 

11 

12 , 

13 

14 , 

15 

16 

17 

18» , 

19 

20 

21 

22 

23 , 

24 

25 

26 , 

27 

28 

29 

30 

31 

1909. 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 ... 


Jan. 


6,300 
7,000 
7,580 
8,020 
8,900 

9,460 
9,800 
10, 200 
10.400 
10, 700 

11,000 
11,400 
11,  GOO 
11,600 
11,  100 

11,400 
11,500 
11,600 
11,500 
11,400 

11,300 
11,100 
10,900 
10, 700 
10,900 

10,000 
9,460 
8,900 
8,100 
7,350 
6,440 


3,260 
3,060 
2,850 
2,660 
2,520 

2,410 
2,340 
2,410 
2.540 
2^580 

2,560 
2,500 
2,580 
2,580 
2,560 

2,550 
2,660 
2,760 
2,810 
2,900 

3,000 
3,130 
3,220 
3,250 
3,240 

3, 100 
2,940 
2,  720 
2,550 
2,340 
2,180 


Feb. 


6, 230 

6, 

7,140 

7,350 

7,720 

8,020 
8,500 
8,980 
9,380 
10,100 

11,200 
12,700 
14,100 
18,700 
21,500 

22,300 
23,000 
23, 900 
25,400 
27,000 

28,000 
28, 700 
29,300 
29,400 
29,600 

29,800 
29,  800 
29,600 
29,600 


2,080 
2,030 
1,990 
1,950 
2,000 

2,220 
2,780 
3,110 
3.260 
4, 460 

6, 160 
6,900 
0,980 
7,210 
9,480 

11,200 
11,300 
11,600 
12,300 
13, 200 

13,800 
14,100 
15, 000 
16, 400 
17,600 

18,000 
18, 200 

18,200 


Mar. 


29,400 
29,400 
29,  300 
29,000 
28,700 

28, 600 
28, 200 
27, 700 
27,500 
27,000 

26,600 
26,200 
25,  800 
25, 400 
24, 900 


Apr. 


24,400 
24,400 
24,400 
24,200 
24,100 

23,900 
23, 600 
22,800 
22, 200 
21,600 

20,900 
20,000 
19,300 

18, 500 
17,  700 


24,400  17,000 

24,000  16,300 

23,600  15,700 

23,100  14,800 

22,600  14,100 


May 


June. 


22, 200 
22, 000 
22, 300 
23, 600 
24, 100 

24,000 
23,900 
23,900 
23,900 
24,000 
24,200 


18,400 
18,200 
18,900 
19,300 
19, 600 

20,  200 
20,200 
20,500 
21, 000 
21,300 

21, 500 
21, 700 
22, 400 
23, 400 
24,000 

23, 800 
23, 900 
24,000 
24, 200 
25,500 

26,300 
26,  700 
26, 900 
27,000 
27, 100 

27, 200 
27, 200 
27, 200 
27, 100 
27, 000 
26,700 


13,400 
12,800 
12, 100 
11, 400 
11,600 

11,800 
11,  700 
11,400 
11,000 
10,800 


26, 500 
26, 100 
25, 700 
25, 100 
24, 500 

23,900 
23,200 
22, 600 
21,700 
20, 600 

19, 500 
18, 200 
18, 000 
18, 100 
17,700 

17,400 
17, 100 
17,000 
16,800 
16, 700 

16,  700 
16, 300 
16, 400 
17, 000 
16, 800 

18,500 
19,500 
20,  200 
19, 700 
19,3C0 


10,800 
10, 600 
10, 600 
10, 400' 
10,400 


6,090 
5,760 
5,430 
5,060 
4,760 

5,180 
6,160 
6,790 
7,420 
8,100 

8.660 
9,140 
9,620 
10,000 
10, 100 

11,1001  10,300 

10,900!  10,400 

11,000|  10,400 

11,300  10,300 

11,000  10,200 


800 
600 
300 

0001 
700j 

3001 

200 
800 
800 

goo! 


10,700! 

10,200 
9,780 
9,300 
8,900 

8,580 
8,180 
7,800 
7,420 
6, 930 
6,440 


18, 900 
18,900 
18,300 
18,100 
17, 900 

17,700 
17,000 
17,300 
17,000 
10, 800 

15,900 
15,000 
14,100 
13,100 
12, 100 

11,100 
10,200 
10, 100 
9,780 
9,520 


10, 100 
9,940 
9,700 
9,460 
9,140 

8,420 
7,880 
6,930 
6,020 
5,300 


24,000 
24, 900 
25, 400 
25, 800 
26,000 

26, 200 
26, 400 
26,400 
26,300 
26, 600 

26, 100 
25,900 
25,  700 
25, 400 
25, 100 

24,800 
24,300 
24,000 
24, 000 
23, 200 


9,510  22,700 
9,560  22,300 
9,680i  22,200 
10,100  21,900 
12,600   21,300 

16,200  20,800 
19,000  20,300 
20,100!  19,800 
20,600j  19,200 
21,000  18,700 
22,5001 


July. 


Aug. 


4.  760 
4,160 
3,920 
3, 740 
3,560 

3,390 
3,220 
3,340 
3,740 
4,040 

4,340 
4,400 
4,400 
4,340 
4,220 

4,040 
3,740 
3,440 
3,120 
2, 

2,700 
2,950 
3,200 
3,220 
3,170 

3, 170 
3,220 
3,170 
3,060 
2,900 
2,730 


18, 100 
17, 600 
16,900 
16,100 
15,600 

14,300 
13, 200 
12, 100 
11,000 
9,860 

9,030 
7,640 
6,640 
5,870 
5,250 

4,750 
4,370 
4,210 
3,760 
3,420 

3,130 
2,980 
2,820 
2,770 
2,710 

2,590 
2,610 
2,350 

2,  260 
2, 1 90 
2, 1501 


2,540 
2,400 
2,460 
2,460 
2,680 

3,000 
3,310 
3,000 
2,540 
2,650 

2,760 
2,900 
3,000 
3,120 
3,000 

2,' 

2.650 

2,560 

2,480 

2,590 

2,780 

2,780 

2,' 

2,650 

2,620 

2,560 

2,; 

2,250 
2,150 
2,050 
1,950 


2,150 
2,280 
2,310 
2,260 
2,220 

2,140 
2,070 
2,100 
2,170 
2,400 

2,720 
2,770 
2,710 
L,690 
2,770 

2,830 
2,750 
2,540 
2,310 
2,160 

2,050 
1,940 
1,810 
1,680 
1,600 

1,520 
1,450 
1,380 
1,340 
1,300 
1,260 


Sept. 


1.880 
1,800 
1,700 
1,620 
1,550 

1,550 
1,480 
1,400 
1,350 
1,320 

1,300 
1,280 
1.250 
1,220 
1,220 

1,200 
1,180 
1,150 
1.150 
1,150 

1,12( 
1,200 
1,450 
1,620 
1,720 

1,700 
1,700 
1,650 
1,600 
1,580 


1,260 
1,240 
1,240 
1,220 
1,200 

1,180 
1,160 
1,160 
1,420 
1,620 

1,620 
1,710 
1,840 
1,950 
1,960 

1,940 
1,860 
1,740 
1,580 
1,460 

1,580 
2,070 
2,180 
2,870 
2,900 

2,830 
2,710 
2,600 
2,560 
2,540 


Oct. 


1,550 
1,500 
1,450 
1,400 
1,350 

1,300 
1,280 
1, 250 
1,200 

1,150 

1,100 
1,080 
1,080 
1,080 
1,080 

1,050 
900 
1,050 
1,020 
1,020 

1,000 
1,000 
1,000 
1,000 


2,500 
2,340 
2,180 
1,960 
1,740 

1,580 
1,440 
1,340 
1,260 
1,200 

1,160 
1,130 
1,100 
1,080 
1,060 

1,050 
1,040 
1,020 
1,010 
1,020 

1,140 
1,090 
1,070 
1,050 
1,050 

1,050 
1,050 
1,050 
1,  050 
1,060 
1, 080l 


Nov. 


9S0 


980 
980 


1,000 

980 

1,000. 

1,000 
1,000 

1,050: 
1,050; 
1, 120 

1,200 
1.200 
1,200 
1,200 

1,150 

1,150 
1,150 
1,150 
1,150 
l,i 

1,250 
1,350 
1,450 

1,500 
1,580 


1,060 
1,040 
1,010 
1,030 
1,030 

1,030 
1,030 
1,030 
1,020 
1,010 

1,010 

1,000 

995 

990 

995 

1,030 
1,110 
1,140 
1,150 
1,190 

1,370 
1,660 
1,920 
2, 0S0 
2,160 

2,120 
2.  050 
1,900 
1.76(1 
1,680 
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Daily  discliarge,  in  second-feet,  of   Yazoo  River  at  Greenwood,   Miss.,  for  1908-1911 — 

Continued. 


Jan. 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

13,300 

16,300 

3,910 

11, 100 

11,400 

9,240 

20,800 

2,970 

1,360 

1,360 

12, 900 

16, 500 

3,580 

11,200 

11,200 

9,120 

20,600 

2,840 

1,320 

1,320 

12,400    16,700 

3,360 

11,200 

10, 800 

9,000 

19, 900 

2,060 

1,300 

1,280 

12, 000 

16, 900 

3,200 

11,300 

10,500 

9,340 

19,  200 

2,470 

1,280 

1,260 

11,600 

17,000 

3,110 

11,300 

10, 300 

9,810 

18, 500 

2,340 

1,280 

1,260 

11,100 

17, 100 

3,050 

11,300 

10,100 

10, 700 

17, 800 

2,350 

1,410 

1,250 

10, 500 

17,100 

3,100 

11, 200 

9,590 

11,700 

17, 100 

2,430 

2,470 

1,250 

9,810 

17,000 

3,250 

11,000 

8,890 

12, 500 

16,400 

2,400 

3,430 

1,250 

8,990 

16,  800 

3,470 

10, 600 

8.030 

13,300 

15, 600 

2,360 

3,440 

1,250 

8,070 

16,  500 

3,670 

10, 100 

7,300 

14, 000 

14, 700 

2,340 

3, 080 

1,250 

7,210 

16, 000 

3,840 

9,440 

7,240 

14, 900 

13, 700 

2,340 

2,860 

1,240 

6,410 

15,500 

3,930 

8,510 

7,901 

16, 000 

12, 600 

2,310 

2,710 

1,230 

5,660 

15, 000 

3,880 

7,460 

8,280 

17,300 

11,500 

2,220 

2,710 

1,230 

5,070 

14, 600 

3,730 

6,440 

8,480 

18,500- 

10,200 

2,100 

3,140 

1,220 

4,570 

15, 200 

3,660 

6,460 

8,610 

19,600 

8,960 

1,960 

3,820 

1,210 

4,140 

13,900 

4,740 

4,680 

8,720 

20,500 

7,830 

1,820 

3,880 

1,200 

5,270   13,600 

6,620 

4,080 

8,700 

21, 100 

6,870 

1,730 

3,500 

1,200 

8,940 

13,300 

8,230 

3,570 

8,620 

21, 600 

5,980 

1,660 

3,110 

1,190 

10,300 

12,900 

9,380 

3,360 

8,590 

22,200 

5,160 

1,600 

2,720 

1,180 

10, 600 

12,500 

10,  200 

3,470 

9,460 

22, 600 

4,470 

1,550 

2,440 

1,170 

11,200 

12,000 

10,800 

3,940 

10, 100 

22, 700 

4,800 

1,500 

2,370 

1,170 

12, 700 

11,400 

11,200 

5,520 

10,200 

22,700 

5,870 

1,470 

2,370 

1,160 

13,600 

10,  700 

11, 300 

7,530 

10,300 

22,  700 

5,580 

1,440 

2,320 

1,150 

14, 200 

9,810 

11,300 

8,520 

10,300 

22, 500 

5,350 

1,420 

2,200 

1,150 

14, 700 

8,840 

11,300 

9,170 

10, 100 

22, 300 

5,220 

1,400 

2,020 

1,150 

15, 100 

7,870 

11,200 

9,880 

9,900 

22, 400 

5,140 

1,400 

1,860 

1,150 

15,500 

6,950 

11, 100 

10, 500 

9,800 

22, 400 

4,870 

1,400 

1,720 

1,180 

15, 900 

0,090 

11,000 

11, 000 

9,680 

22, 000 

4,460 

1,420 

1,630 

1,170 

5,380 

11, 100 

11,500 

9,480 

21, 500 

4,040 

1,400 

1,520 

1,170 

4,820 

11, 100 

11, 600 

9,230 

21, 100 

3,530 

1,380 

1,440 

1,170 

4,330 

11,600 

20, 800 

3,180 

1,400 

2,540 

14, 700 

7,920 

36,300 

12, 500 

2,560 

4,230 

6,230 

1,340 

1,130 

2,760 

14, 700 

7,910 

36,300 

11,600 

3,370 

4,320 

5,790 

1,300 

1,100 

2,970 

14, 700 

7,800 

36, 200 

10,400 

3,130 

4,450 

5,350 

1,280 

1,090 

3,220 

14,600 

8,520 

35, 900 

9,310 

2,880 

4,530 

4,980 

1,260 

1,080 

3,410 

14,600 

11,600 

35,600 

8,080 

2,740 

4,570 

4,630 

1,240 

1,080 

3,490 

14, 500 

13,000 

35,100 

6,940 

2,720 

4,480 

4,300 

1,220 

1,130 

3,420 

14,300 

13,400 

34, 600 

5,960 

2,650 

4,310 

3,990 

1,200 

1,130 

3,440 

14, 100 

14,400 

34,000 

5,140 

2,670 

4,060 

3,660 

1,180 

1,180 

4,470 

13, 800 

15,500 

33,400 

4,410 

2,660 

3,840 

3,340 

1,160 

1,320 

6,400 

13,400 

16, 700 

32, 700 

3,820 

2,480 

3,670 

3,000 

1,240 

1,430 

7,810 

13,000 

17,800 

32, 000 

3,360 

2,320 

3,510 

2,790 

1,300 

1,520 

8,980 

12,300 

19,000 

31,300 

3,000 

2,200 

3,360 

2,700 

1,400 

1,590 

9,920 

11,500 

20, 100 

30, 600 

2,760 

2,080 

4,300 

2,600 

1,410 

1,660 

10, 600 

10,300 

20, 700 

29, 900 

2,550 

2,290 

4,960 

2,410 

1,420 

1,630 

11,200 

9,250 

21,400 

29, 100 

2,390 

2,690 

5,290 

2,320 

1,380 

1,600 

11,700 

8,060 

21,900 

28, 300 

2,250 

2,830 

5,220 

2,360 

1,410 

1,570 

12,100 

6,990 

22,400 

27,400 

2,160 

2,770 

4,980 

2,440 

1,500 

1,540 

12,400 

6,080 

23,000 

26, 500 

2,100 

2,630 

4,750 

2,480 

1,500 

1,530 

12, 700 

5,440 

24,300 

25, 600 

2,010 

2,570 

4,670 

2,430 

1,560 

1,500 

13,000 

4,950 

25,  800 

24, 500 

2,040 

2,540 

4,540 

2,290 

1,560 

1,510 

13,200 

4,590 

26,500 

23,400 

2,000 

2,460 

4,860 

2,110 

1,520 

1,530 

13,200 

4,290 

27,200 

22,100 

2,240 

2,320 

5,680 

1,930 

1,440 

1,560 

13,100 

4,630 

27,900 

20,  700 

2,290 

2, 250 

6, 260 

1,800 

1,380 

1,580 

12,900 

3,860 

28,900 

19,500 

2.410 

2,210 

6,580 

1,680 

1,360 

1,010 

12,600 

3,750 

30, 300 

18,400 

2,650 

2,180 

6,920 

1,600 

1,350 

1,600 

12,300 

4,170 

32, 000 

17,400 

2,750 

2,340 

7,080 

1,530 

1,330 

1,600 

12, 800 

5,140 

33, 500 

16,500 

2,870 

2,770 

7,110 

1,470 

1,290 

1,600 

14,500 

6,230 

34,700 

15,600 

3,290 

3,350 

7,170 

1,440 

1,240 

1,580 

7,010 

35, 500 

14,800 

3,670 

3,750 

7,080 

1,420 

1,200 

1,530 

7,470 

36, 000 

14,000 

3,710 

4,000 

0,940 

1,380 

1,180 

1,480 

7,780 

13, 300 

4,140 

6,640 

1,160 

Dec. 


7,160 
7,020 
6,850 
6,600 
6,330 

6,720 

8,' 
9,480 
9,780 
10, 100 

10, 400 
10, 700 
10,900 
10,! 
10, 800 

10, 800 
10,  700 
10,600 
10, 500 
10,  800 

13, 000 
14,200 
14,300 
14,200 
14, 200 

14, 400 
14, 500 
14, 500 
14,500 
14,200 
13,  800 


4,360 
7,720 
10, 600 
11,100 
11,100 

11,100 
11,200 
11,400 
11,700 
11,900 

12,100 
12,200 
12,300 
i2,200 
12,000 

11,500 
10,500 
9,320 
8,000 
6,800 

5,750 
4,890 
4,200 
3,650 
3,300 

3,04( 

2,820 

2,660 

2,540 

2, 

2, 


1,180 
1,18C 
1.180 
1,200 
1,250 

1,360 
1,510 
1,840 
1,950 
1,880 

1,860 
1,800 
1,740 
1,680 
1,660 

1,630 
1,580 
1,540 
1,470 
1,430 

1,380 
1,350 
1,550 
2,180 
2/880 

3,080 
2, 980 
2,960 
2, 870 
2,850 
2,940 


1,450 
1,440 
1,420 
1,400 
1,400 

1,390 
1,400 
1,400 
1,390 
1,400 

2,800 
5, 100 
8, 540 
11,000 
12, 500 

14,200 
15,200 
15, 700 
16,400 
17,100 

17,700 
18,800 
20, 200 
20, 900 
21,200 

21,900 
23,200 
19, 100 
24, 700 
25, 800 
27,700 


Note.— Daily  discharge  determined  from  a  well  defined  rating  curve. 
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Monthly  discharge  of  Yazoo  River  at  Greenwood,  Miss.,  for  1908-1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1909, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1910 

J  anu  ar  y 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1911 

January 

February 

March 

April 

May 

June i 

July 

August 

September 

October 

November 

December 

The  year 


11,600 

29,800 

29,400 

24,400 

13,600 

10.400 

4,760 

3.310 

1,880 

1,550 

1,580 

6,120 


29, 


3,260 

18,200 

27,200 

26,500 

22,500 

26,600 

18,100 

2,830 

2,900 

2,500 

2,160 

7,270 


27,200 


14.500 

15,900 

17,100 

11,300 

11,600 

11,400 

22,700 

20,800 

2.970 

3,880 

1,360 

3,080 


22,700 


12,300 

14,500 

14,700 

36,000 

36,300 

12,500 

4,140 

7,170 

6,230 

1,560 

1 .  660 

27,700 


6,300 

6,230 

22,000 

10,800 

6,440 

4,760 

2,700 

1,950 

1, 120 

900 

980 

1,600 


900 


2,180 

1,950 

18,200 

16,300 

9,510 

18,700 

2,150 

1,260 

1,160 

1,010 

990 

1,440 


6,330 
4,140 
4,330 
3,050 
3,360 
7,240 
9,000 
3,180 
1.380 
1,280 
1,150 
1,180 


1,150 


2,460 
2,540 
3.750 
7,800 
13.301) 
2,000 
2.080 
3.360 
1,380 
1,160 
1,080 
1.390 


9,930 

18.800 

25,500 

17,600 

10,600 

8,090 

3,560 

2,640 

1,440 

1,120 

1,130 

3,580 


8,620 


2,740 

9,050 

23,500 

19,900 

15,200 

23,900 

7,360 

2,120 

1,840 

1,290 

1,320 

4,340 


9,350 


11,000 

10,400 

12,900 

6,780 

8,630 

9,390 

17,600 

10,300 

1,960 

2,330 

1,210 

1,870 


7,880 


7,960 
8,970 
9,360 
21,500 
26,800 
4,360 
2,760 
5,170 
2,8S0 
1,330 
1,430 
12,100 


36,300 


1,1 


8,730 
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COLDWATER    RIVER    AT    SAVAGE,  MISS. 

Location. — At  the  Yazoo  &  Mississippi  Valley  Railroad  bridge  at  Savage,  Miss,, 
about  3  miles  above  the  mouth  of  Arkabutla  Creek. 

Records  available.— October  1,  1908,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  timber  in  two  sections  on  the  left  bank  just  below  the  bridge;  datum 
unchanged. 

Channel. — Good,  and  practically  permanent.  There  is  some  overflow  water  diffi- 
cult to  measure  at  high  floods. 

Discharge  measurements.— Made  from  the  railroad  bridge. 

Floods. — The  flood  of  April  18, 1910,  reached  a  height  of  187  feet  above  the  gage  datum, 
which  is  mean  sea  level. 

Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy . — Fair . 

Cooperation. — Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 
Commission. 

Discharge  measurements  of  Cold  water  River  at  Savage,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Nov.  15 

R.  E .  Robertson 

Feet. 
166.  58 
166.  58 

Sec.-ft. 
132 

15 

do 

142 

Daily  gage  height,  in  feet,  of  Coldwater  River  at  Savage,  Miss.,  for  1911. 
[David  J.  Hill,  observer.] 


Day. 


Jan. 


174.7 
175.7 
176.0 
176.5 
176.6 

176.4 
174.9 
172.6 
170.4 
189.1 

168.5 
168.0 
167.8 
167.7 
167.5 

167. 3 
167.3 
167.0 
167.0 
167.0 

167.0 
166.9 
166.9 
166.9 
167.1 

167.1 
167.2 
169.2 
169.3 
169.4 
168.6 


Feb. 


168.0 
167.6 
167.4 
167.3 
167.2 

169.3 
175.0 
176.4 
178.2 
179.3 

180.0 
180.0 
182.0 
183.3 
183.1 

183.0 
182.9 
182.4 
182.3 
182.0 

178.5 
177.1 
176.8 
175.0 
173.4 

170.3 
170.0 
169.1 


Mar. 


169.  8 
170.0 
169.5 
169.2 
169.3 

169.3 
168.9 
168.4 
168.2 
168.0 

167.8 
167.6 
167.5 
167.4 
167.3 

167.1 
167.0 
167.0 
167.3 
167.8 

168.1 
169.5 
169.5 
168.7 
168.0 

169.7 
174.8 
174.9 
174.0 
174.2 
173.2 


Apr. 


171.5 
169.  8 
168.5 
175.8 
184.0 

186.8 
186.9 


185.0 
186.5 
184.0 
183.7 
183.9 

185.6 


186.7 
186.6 


186.7 
186.0 
185.5 
184.9 

184.3 
183.5 
182.6 
181.0 
180.0 


May. 


178.9 
178.0 
176.7 
174.5 
172.9 

171.4 
169.8 
169.0 
168.5 
168.0 

167.9 
167.7 
167.4 
167.1 
167.0 

167.0 
167.0 
166.9 
166.9 
166.9 

177.0 
180.3 
181.0 
180.0 

178.8 

176.7 
173.5 
170.4 
168.9 
168.0 
167.8 


June. 


167.7 
167.  4 
167.0 
167.0 
171.0 

171.0 

168. 3 
168.3 
168.4 
168.3 

167.0 
166.9 
166.9 
166.9 
166.7 

166.6 
166.4 
166.4 
166.4 
167.5 

167.8 
167.9 
169.8 
169.4 


168.  3 
168.2 
168.0 
168.0 
168.0 


July. 


169.3 
168.4 
167.9 
167.0 
166.9 

167.0 
167.0 
167.0 
167.0 
167.0 

167.2 
167.5 
167.4 
167.3 
168.2 

168.4 
168.9 
167.8 
167.0 
166.8 

166.4 
169.  0 
171.2 
172.9 
173.6 

173.9 
174.0 
173.9 
172.5 
170.0 
169.0 


Aug. 


168.4 
170.0 
169.4 
171.1 
171.4 

170.1 
169.3 
169.0 
170.0 


168.6 
167.8 
167.4 
166.9 
166.  9 

167.3 
172.0 
172.3 
170.2 
170.8 

171.0 
172.7 
173.6 
174.2 
174.7 

174.5 
174.0 
173.5 
174.4 
175.0 
176.0 


Sept. 


176.5 
176.9 
175.0 
173.4 
170.7 

168.5 
167.  5 
167.0 
166.9 


170.0 
171.1 
171.5 
171.0 
169.8 

168.4 
167.3 
167.0 
166.8 
166.7 

166.8 
166.7 
166.7 
166.7 
166.7 

166.6 
166.6 
166.5 
166.5 
166.5 


Oct. 


166.5 
166.5 
166.5 
166.5 
166.5 

166.5 
166.5 
166.5 
166.5 
166.5 

166.5 
166.5 
166.5 
166.5 
166.5 

166.5 
166.5 
166.5 
166.5 
166.5 

166.5 
166.5 
166.  5 
166.5 
166.5 
166.4 


Nov. 


166.4 
166.4 
166.4 
166.4 
166.4 

166.4 
166.4 
166.  4 
166.4 
166.4 

166.4 
166.  4 
166.  5 
166.5 
166.5 

166.5 
166.  5 
166.  5 
166.5 
166.5 

166.5 
166.5 
166.  5 
166.5 
166. 5 

166.5 
166.5 
166.5 
166.5 
166.6 


Dec. 


167.0 
167.0 
167.0 
167.0 
167.1 

167.0 
167.0 
166.8 
166.8 
166.7 

170.1 
171.0 
176.0 
170.5 
178.8 

180.5 
181.2 
183.0 
184.5 
184.8 

184.4 
184.0 
183.6 
180.3 
181.9 

181.7 
181.5 
182.5 
183.0 
184.1 
185.9 


74  SURFACE   WATER   SUPPLY,   1911,   PART  VII. 

Daily  discharge,  in  second-feet,  of  Coldwater  River  at  Savage,  Miss.,  for  1911. 


Day. 


1 

2 
3 

4 
5 

6 

7 
8 
9 

ID 

11 
12 
L3 
11 
15 

16 

17 

is 
111 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


1,140 
1,360 
1,430 
1,560 
1,590 

1,540 

1,180 

770 

437 

350 

293 
248 
231 
223 
207 

191 
191 
167 
167 
167 

167 
160 
160 
160 
175 

175 
183 
360 
370 
380 
302 


Feb. 


248 
215 
199 
191 
183 

370 
1,200 
1,540 
2,130 
2,600 

2,950 
2,950 
4,250 
5,390 
5,190 

5,100 
5,010 
4,570 
4,490 
4,250 

2,250 
1,740 
1,650 
1,200 
894 

476 
443 
350 


Mar. 


421 
443 
390 
360 
370 

370 
330 
284 
266 
248 

231 
215 
207 
199 
191 

175 
.  167 
167 
191 
231 

257 
390 
390 
311 
248 

410 

1,160 
1,180 
1,000 
1,040 
862 


Apr. 


619 
421 
293 

1,380 
6,160 

14,000 
14,500 
12, 400 
10, 400 
14,000 

7,700 
12,600 
6,160 
5,810 
6,040 

9,140 
14,500 
14,000 
13,500 
13,000 

14,000 
13, 500 
10,400 
8,870 
7,510 

6,540 
5,590 
4,740 
3,540 
2,950 


May. 


2,420 
2,050 
1,620 
1,100 
815 


421 
340 
293 
248 

239 
223 
199 
175 
167 

167 
167 
160 
160 


1,710 
3,120 
3,540 
2,950 
2,370 

1,620 
910 

487 
330 
248 
231 


June. 


223 
199 
167 
167 

558 

558 
275 
275 
284 
275 

167 
160 
160 
160 
146 

139 
125 
125 
125 
207 

231 
239 
421 
380 
421 

275 
266 
248 
248 
248 


July. 


370 
284 
239 
167 
160 

167 
167 
167 
167 
167 

183 
207 
199 
191 
266 

284 
330 
231 
167 
153 

125 
340 
582 
815 
928 

982 
1,000 
982 
755 
443 
340 


Aug. 


284 
443 
380 
570 
606 

454 
370 
340 
443 
421 

302 
231 
199 
160 

160 

191 
685 
727 
465 
534 

558 

785 

928 

1,040 

1,140 

1,100 
1,000 
910 
1,080 
1,200 
1,430 


Sept. 


1,560 

1,680 

1,200 

894 

522 

293 
207 
167 
160 
160 

443 

570 
619 
558 
421 

284 
191 
167 
153 
146 

153 
146 
146 
146 
146 

139 
139 
132 
132 
132 


Oct. 


132 
132 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
132 
132 
125 


Nov. 


125 
125 
125 
125 
125 

125 
125 
125 
125 
125 

125 
125 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
132 
139 


Dec. 


167 

167 
167 
167 
175 

167 
167 

153 
153 
146 

454 

65S 

1,430 

1,900 

2,370 

3,240 
3,680 
5, 100 
6,830 
7,330 

6,680 
6,160 

5,  700 
3,120 
4,170 

4,030 
3,890 
4,650 
5,100 
6,280 
10,000 


Note.— Daily  discharge  determined  from  a  fairly  well-defined  rating  curve  below  6,000  second-feet. 
Discharge  interpolated  Apr.  3  and  Deo.  14.    Gage  height  on  Dec.  14  considered  to  be  in  error. 

Monthly  discharge  of  Coldwater  River  at  Savage,  Miss.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

Minimum. 

Mean. 

rar  y. 

January 

1,590 

5,390 

1,180 

14,500 

3,540 

558 

1,000 

1,430 

1,680 

132 

139 

10,000 

160 
183 
167 
293 
160 
125 
125 
160 
132 
125 
125 
146 

519 

2, 220 

410 

8,480 

943 

249 

373 

617 

394 

132 

129 

3,040 

B. 

February 

B. 

March 

B. 

April 

B. 

May 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

B. 

December 

B. 

The  year 

14, 500 

125 

1,440 

LOWER   MISSISSIPPI   RIVER  BASIN. 
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YALOBUSHA    RIVER    AT   GRENADA,  MISS. 

Location. — At  the  highway  bridge  in  the  western  part  of  Grenada,  about  half  a  mile 

below  the  Illinois  Central  Railroad  bridge  and  three-fourths  of  a  mile  below  the 

mouth  of  Batawpan  Bogue. 
Records  available.— June  14,  1906,  to  November  2,  1906,  and  July  7,  1908,  to 

December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Standard  chain  gage  attached  to  the  wagon  bridge.     After  having  been  twice 

stolen  the  chain  has  for  some  time  been  carried  to  and  from  the  station  by  the 

observer.     The  datum  has  not  been  changed. 
Channel. — Mostly  in  soft  rock  or  firm  clay. 

Discharge  measurements. — Made  from  the  downstream  side  of  the  wagon  bridge. 
Floods. — The  flood  of  July  10,  1910,  reached  a  height  of  25.7  feet  above  the  gage 

datum. 
Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy. — Fair;  there  has  been  considerable  change  in  the  discharge  rating  curve. 
Cooperation. — Station  was  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

Commission. 

Discharge  measurements  of  Yalobusha  River  at  Grenada,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  24 
24 

R.  E .  Robertson 

Feet. 
8.96 
8.90 
1.75 
1.75 

Sec.-ft. 
2,260 
2,250 
181 

do 

Nov.  13 

...do 

13 

do 

181 

Daily  gage  height,  in  feet,  of  Yalobusha  River  at  Grenada,  Miss.,  for  1911. 
[J.  E.  Caldwell,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

15.0 
18.2 
21.7 
21.7 
21.7 

21.3 

20.5 
19.3 
18.6 

2.6 
2.6 
2.6 
3.0 
3.1 

3.1 
3.1 
3.1 
13.3 
15.1 

14.9 
15.6 
15.1 
14.6 
14.4 

12.9 
12.  4 
12.3 
11.4 
10.3 

8.9 
7.4 
6.9 
6.6 
6.5 

6.4 
18.9 
18.9 

19.9 
19.4 
17.1 
16.9 
16.4 

15.7 
14.9 
13.9 
12.9 
11.4 

9.9 
6.9 
4.5 
3.9 
3.7 

3.5 
2.9 
2.8 
4.4 
4.3 

4.1 
3.9 

3.7 
3.4 
3.2 

5.9 
10.8 
9.4 
8.6 
6.9 
6.4 

6.3 

5.6 

5.4 

21.8 

22.3 

23.4 
21.1 
23.2 
24.1 

23.7 

23.3 
22.6 
22.0 
21.0 
21.2 

21.4 
21.7 
21.5 
24.0 
25.1 

25.2 
25.4 
24.7 
23.5 
22.6 

21.3 

20.6 
19.0 
17.8 
17.4 

14.8 
13.0 
10.8 
8.5 
4.9 

4.1 

3.8 
3.6 
3.5 
3.3 

3.1 
3.0 

2.85 
2.85 
2.75 

2.05 

2.55 

2.5 

2.85 

2.95 

4.0 
5.3 
7.9 
9.5 

7.5 

5.2 
3.6 
3.6 
3.5 
3.3 
3.1 

3.0 
2.85 
2.85 
2.75 
2.7 

2.55 
2.45 
2.45 
2.35 
2.3 

2.2 

2.15 

2.1 

1.95 

1.8 

1.6 

1.5 

1.35 

1.25 

1.25 

1.45 

1.6 

1.75 

2.1 

2.85 

3.0 
3.4 
3.9 
3.6 
3.3 

3.0 
3.2 
3.3 
3.4 
3.7 

3.7 
3.8 
3.8 
3.7 
3.6 

3.5 
3.3 
3.0 
2.8 
3.1 

3.2 
3.3 
3.4 
3.3 
3.2 

3.0 
3.1 
2.9 

2.8 
2.8 

2.7 
2.7 
2.5 
2.4 
2.3 
2.2 

2.2 
2.1 
2.2 
2.4 

2.7 

2.7 
2.9 
2.7 
2.6 
2.4 

2.3 
2.2 
2.3 
2.5 
2.6 

3.4 
4.0 
4.7 
5.7 
6.5 

10.1 
11.3 
9.8 
9.0 
8.0 

6.8 
5.4 
4.3 
3.8 
2.9 
2.6 

2.4 
2.4 
2.3 
2.5 

2.8 

3.0 
3.2 
3.5 
3.7 
3.8 

4.0 
3.6 
3.4 
3.2 
3.1 

2.9 
2.8 
2.8 
2.7 
2.6 

2.5 
2.3 
2.2 
2.2 
2.1 

2.0 
1.9 
1.8 
1.7 
1.6 

1.5 
1.4 
1.2 
1.2 
1.1 

1  0 
.9 

.8 
.65 
.6 

.9 
1.1 
1.2 
1.2 
1.3 

1.4 
1.6 
2.0 
2.1 
2.2 

2.4 
2.5 
2.4 
2.3 
2.2 

2.0 
1.8 
1.6 
1.5 

1.4 
1.3 

1.2 
1.4 
1.5 
1.7 
1.9 

2.0 
2.0 
2.2 
2.3 
2.0 

1.9 
1.8 
1.8 
2.0 
2.2 

2.3 

2.4 
2.6 
2.7 
2.9 

3.0 
3.2 
3.4 
3.4 
3.3 

3.0 
2.8 
2.6 
2.5 
2.2 

1.9 

2 

1.7 

3 

1.6 

4 

1.5 

1.4 

6 

1  4 

7 

1.2 

8 

1.1 

9... 

.  95 

10 

17.9 

16.9 
15.0 
11.0 

7.7 
5.8 

4.3 
3.5 
3.0 
2.8 
2.75 

2.7 

2.65 

2.6 

2.6 

2.6 

2.55 

2.55 

2.5 

2.5 

2.55 

2.6 

.95 

11 

2.0 

12 

3.5 

13 

5.2 

14 

10.0 

15 

20.6 

10 

21.3 

17 

21.5 

18 

22.0 

19 

23.1 

20 

21.8 

21 

20.1 

22 

19.0 

23 

18.  7 

24 

18.2 

25 

18.0 

26 

17.9 

27 

23.0 

28 

22.1 

29 

30 

31 

21.3 
24.0 
25.0 

76  SURFACE   WATER   SUPPLY,   1911,   PART  VII. 

Daily  discharge,  in  second-feet,  of  Yalobusha  River  at  Grenada,  Miss.,  for  1911. 


Day. 


1 
2 
3 
4 
5 

6 

7 
8 
9 

lu 

11 
12 

13 
14 
15 

it; 

17 

lb 

19 

20 

21 
22 
23 
21 

25 

20 
27 
28 
29 
30 
31 


Jan. 


5,900 
8,260 
11,700 
11,700 
11,700 

11,300 
10, 400 
9,170 
8,580 
8,020 

7,280 
5,900 
3,350 
1,780 
1,090 

675 
488 
388 
352 
343 

334 
325 
316 
316 
316 

307 
307 
298 
298 
307 
316 


Feb. 


316 
316 
316 

388 


408 
4,740 
5,970 

5,830 
6,320 
5,970 
5,620 
5,480 

4,490 
4,190 
4,130 
3, 590 
2,960 

2,260 
1,660 
1,460 
1,360 
1,320 

1,290 

8,820 
8,820 


Mar. 


9,710 
9,260 
7, 420 
7,280 
6,900 

6,390 
5,830 
5,140 
1,490 
3,590 

2,  750 
1,460 

725 
577 
531 

488 
370 
352 
700 
675 

625 
577 
531 

468 
428 

1,120 
3,240 
2,500 
2,140 
1,460 
1,290 


Apr. 


1,260 

1, 030 

970 

11,900 

12,500 

14, 100 
11,000 
13, 800 
15, 000 
14,500 

13,900 
12, 900 
12, 100 
10, 900 
11, 100 

11,400 
11,700 
11,500 
14,900 
16,600 

16,700 
17,000 
16, 000 
14,200 
12,900 

11,300 
10, 500 
8,900 
7,950 
7,650 


May. 


5,760 
4,550 
3,240 
2,100 
825 

625 

554 
508 
488 
448 

408 
388 
361 
361 
343 

325 
307 
298 
361 
379 

600 

940 

1,860 

2,550 

1,700 

910 
508 
508 
488 
448 
408 


June. 


388 
361 
361 
343 
334 

307 
290 
290 
274 
266 

250 
242 
234 
210 


158 
145 
127 
116 
116 

139 
158 
180 
234 
361 


468 
577 
508 
448 


July. 


388 
428 
448 
468 
531 

531 
554 
554 
531 

508 

488 
448 
388 
352 


428 
448 
468 
448 
428 

388 
408 
370 
352 
352 

334 
334 

298 
282 
266 
250 


Aug. 


250 
234 
250 
282 
334 

334 

370 
334 
316 
282 

266 
250 
266 
298 
316 

468 

600 

775 

1,060 

1,320 

2,860 
3,530 
2,700 
2, 300 
1,900 

1,430 
970 
675 
554 
370 
316 


Sept. 


282 
282 
266 
298 
352 


428 
488 
531 
554 

600 
508 
468 
428 
408 

370 
352 
352 
334 
316 

298 
266 
250 
250 
234 

218 
203 
188 
173 
158 


Oct. 


145 
133 

110 
110 
99 


78 


110 
110 
121 

133 
158 
218 
234 
250 

282 
298 
282 
266 
250 

218 
188 
158 
145 
133 
121 


Nov. 


110 
133 
145 
173 
203 

218 
218 
250 
266 
218 

203 
188 
188 
218 
250 

266 
282 
316 
334 
370 


428 
468 
468 
448 

388 
352 
316 
298 
250 


Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  Yalobusha  River  at  Grenada,  Miss.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

11,700 

8,820 

9,710 

17,000 

5,760 

577 

554 

3,530 

600 

298 

468 

16,400 

298 
316 
352 
970 
298 
116 
250 
234 
158 

50 
110 

83 

3,930 

3,190 

2,870 

11,500 

1,080 

282 

415 

845 

341 

154 

278 

6,350 

B. 

B. 

B. 

B. 

May 

B. 

B. 

July.  .            

B. 

B. 

B. 

C. 

B. 

B. 

The  year 

17,li(H) 

50 

2,600 
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SUNFLOWER  RIVER  NEAR  RULEVILLE,  MISS. 

Location. — At  the  new  iron  wagon  bridge  3  miles  southwest  of  Ruleville;  just  below 
the  point  at  which  Dougherty  Bayou  connects  with  the  river. 

Records  available. — January  1,  1909,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  timber  in  two  sections,  set  on  sea  level  datum;  datum  unchanged. 

Channel. — Very  sluggish  current  at  low  stage,  and  surface  height  is  greatly  affected 
by  the  stage  of  Mississippi  River. 

Discharge  measurements.— Made  from  the  wagon  bridge. 

Floods. — The  flood  of  April  21, 1911,  reached  a  height  of  117.5  feet  above  the  gage  zero. 

Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy. — No  discharge  estimates  have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 
Commission. 

Discharge  measurements  of  Sunflower  River  near  Ruleville,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Nov.  16 

R.  E.  Robertson     

Feet. 
97.58 
97.58 

Sec.-ft. 
170 

16 

do 

182 

Daily  gage  height,  in  feet,  of  Sunfl.ower  River  near  Ruleville,  Miss.,  for  1911. 
[W.  E.  McMathe,  observer.] 


Day. 


1. 

2 
3. 
4. 
5. 

6. 

8' 
9. 

in 

n 
12 
13 

14 
15 

16 
17 
18 

19 

2n 

21 

22 
23 
24 
25 

26 

27 
2^ 
29 
30 

31 


Jan. 


97.0 

97.45 

97.95 

98.38 

98.5 

98.  42 
98.35 
98.32 
98.22 
98.12 

97.98 

97.88 
97.78 
97.55 
97.42 

97.32 

97.22 

97.12 

97.0 

97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 
97.0 


Feb. 


97.0 
97.0 
97.0 
97.0 
97.45 

98.15 
98.6 
99.65 
100.5 
102.0 

103. 25 
104.3 
104.6 
103.9 
102.  75 

101.75 

100.9 

100.8 

100.82 

100.92 

100. 95 
100.  88 
100.7 
100. 28 
99.4 

99.0 
99.4 
99.  65 


Mar. 


99.35 
98.9 
98.52 
98.38 

98.28 

98.18 

98.05 

98.0 

98.0 

98.0 
98.0 
98.0 
98.0 
98.0 

98.0 
98.0 
98.0 
9S.0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.15 

99.15 

100.25 
101. 15 
101.3 
100. 85 
100.25 


Apr. 


98.1 
102.5 
112. 25 

115.38 

116.0 

115.55 

114.5 

113.05 

112.1 

110.75 
109.  45 
108.6 
108.  82 

109.58 
110. 10 
110.90 
113.8 
116.68 

117.5 

116.7 

115.5 

113.75 

112.1 

110.0 

108.2 
107.8 
107.8 
106.6 


May. 


105. 45 
104.6 
104. 15 
103. 15 
102. 65 

102. 15 
101.55 
100. 65 
100.1 
99.85 

99.72 
99.62 
99. 52 
99.42 
99.32 

99.22 
99.12 
98.98 
98.88 
98.78 

98.68 
98.58 
98.  48 
98.38 
98.28 

98.18 

98.  05 

98.0 

98.0 

98.0 

98.0 


June. 


98.0 

98' 0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.0 

98.0 
98.12 
98.22 
98.32 
98.45 

98.7 
99.12 
99.  45 
99.5 
99.4 


July. 


99.28 
99.18 
99.05 

98.92 


98.72 
98.62 
98.52 
98.42 
98.32 

98.22 
98.12 
98.0 
98.0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.0 

98.0 
98.0 
98.0 
98.0 
98.0 
98.15 


Aug. 


99.0 
100. 3 
101.6 
102. 75 
103.5 

103.6 

103.0 

102.3 

101.65 

101.0 

100.2 
99.65 
99.5 
99.68 
99.85 

100.15 
100. 85 
101.4 
101.5 
101. 15 

101.7 

100.3 
100.2 
100.  45 
100.5 

100.5 

100.3 
100. 2 
100.2 
100.05 
99.7 


Sept. 


99.45 
99.4 
99.3 
99.2 
99.05 

98.5 
98.3 
98.2 
98.2 
98.1 

98.1 
97.9 
97.9 
97.9 
97.85 

97.8 
97.7 
97.7 
97.7 
97.65 

97.6 
97.52 
97.48 
97. 38 
97.28 

97.18 

97.05 

97.0 

97.0 

97.0 


Oct. 


97.0 
97.0 
97.0 
97.0 
97.0 

97.0 

97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.  0 
97.0 


Nov. 


97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 


Dec. 


97.0 
97.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.3 

100.05 
101.8 
104.0 
105. 85 
108. 15 

112.0 

113.55 

113.5 

112.75 

111.75 

110.75 
109. 35 
108. 05 
107.  45 
107.4 

109.3 
114.3 
115.0 
114.7 
115.0 
116.9 
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SUNFLOWER    RIVER    AT    BAIRD,  MISS. 

Location. — At  the  Southern  Railway  bridge  at  Baird,  Miss.,  about  4  miles  below  the 

Mouth  of  Quiver  River. 
Records  available. — September  3,  1908,  to  December  31,  1911.     Also  from  records 

of  United  States  Engineers,  March  15  to  July  25,  1908. 
Drainage  area. — Not  measured. 

Gage.— Vertical  timber  set  on  sea-level  datum;  datum  unchanged. 
Discharge  measurements. — Made  from  the  Southern  Railway  bridge. 
Floods. — The  flood  of  June  3,  1909,  reached  a  height  of  104.4  feet  above  the  gage 

datum. 
Winter  flow. — Ice  does  not  affect  the  flow. 
Accuracy. — Water  surface  height  is  greatly  affected  by  the  stage  of  Mississippi  River. 

There  is  no  fixed  relation  between  the  gage  height  and  discharge.     No  discharge 

estimates  have  been  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

Commission. 

Discharge  measurements  of  Sunflower  River  at  Baird,  Miss.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  22 

R .  E .  Robertson 

Feet. 

87.16 
82.60 

Sec.-ft. 
1,358 
335 

do 

Daily  gage  height,  in  feet,  of  Sunflower  Hirer  at  Baird,  Miss.,  for  1911. 
[II.  V.  Finch,  observer.] 


Day. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 

18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


83.8 
85.5 
86.5 
87.1 
87.1 

87.0 
86.5 
86.1 
85.  <i 
85. 3 

84.8 
84.6 
84.4 
84.  2 
84.0 

83.8 
83.6 

s;.5 

83.  4 
83.3 

83.2 
83.1 

83.  l 
83.0 
83.0 

83.0 
83.0 
83.0 
83.0 
83.0 
83.0 


Feb. 


83.0 
83.0 
83.0 
83.0 
83.1 

83.1 
83.1 

83.2 
84.2 
86.0 

88.0 
89.5 
90.4 
90.8 
91.1 

91.1 
90.9 
90.4 
89.3 
89.3 

89.2 
8S.5 
88.0 
87.5 
87.3 

87.1 
89.5 
92.0 


Mar. 


93.0 
93.5 
93.6 
93.5 
93.1 

92.4 
91.6 
91.0 
89.9 
89.5 

88.6 

88.0 
87.4 
86.8 
86.3 

85.6 
85.3 
85.0 
84.7 
84.6 

84.5 
84.5 
84.3 
84.1 
84.0 

85.0 
86.6 

87.8 
87.9 
88.  8f 


Apr. 


88.0 

87.8 
87.8 
87.8 
91.3 

95.8 
98.0 
99.0 
100.0 
100.5 

100.5 
100.5 
100.5 
100.  5 
99.5 

99.0 
98.9 
99.0 
100.0 
101.5 

102.5 
103.0 
103.0 
102.5 
102.0 

101.0 
100.5 
100.0 
99.5 
99.0 


May. 


98.5 
98.0 
97.3 
96.9 
96.5 

96.0 
95.  7 
95.5 
95.3 
95.1 

95.0 
94.-8 
94.7 
94.6 
94.5 

94.1 
94.0 
93.7 
93.6 
93.4 

93.2 
93.1 
93.0 
92.7 
92.4 

92.1 
91.8 
91.3 
90.5 
90.0 
89.0 


June. 


88.0 
87.0 
86.4 
85.4 
84.5 

84.0 
83.8 
83.  5 
83.4 
83.3 

83.2 
8.3.1 
83.0 
83.0 
83.0 

83.0 
83.0 
8-3.0 
83.0 
83.0 

83.0 
83.4 
83.8 
83.7 
84.6 

84.9 
84.9 
86.0 
85.5 
85.0 


July. 


Aug. 


84.  7  83. 0 
84.  5  83. 0 
84.  2       83.  2 


84.0 
83.7 

83.  5 
83.3 

83.3 
83.2 
83.1 

83.1 
83.0 
8-3.7 
83.7 
84.0 

83.7 

83.6 

83 

83. 

83. 


83.4 
83.3 
83.2 
83.2 
83.1 
83.1 


84.2 


86.3 
86.4 
86.2 
85.7 
85.5 

84.8 
84.3 
84.2 
84.0 
83.8 

83.6 
84.7 
85.0 
85.9 
87.7 

87.7 
87.2 
87.0 
87.0 
86.7 

86.5 
86.5 
86.4 
86.3 
86.2 
86.1 


Sept. 


85.8 
85.5 
85.3 
84.8 
84.5 

84.3 
84.0 
83.8 
83.6 
83.5 

83.  S 
83. 5 

83.4 
83.3 
83.2 

83.1 
8.5.1 
83.1 
83.1 
83.0 

8.3.0 
83.0 
83.0 
K5.0 
83.  0 

82.9 
82.9 
82.8 
82.7 
82.7 


Oct. 


82.7 
82.7 
82.7 
82.7 
82.7 

82.6 
82.6 
82.6 
82.6 
82.6 

82.6 
82.7 
82.8 
82.8 
82.8 

82.8 
82.8 
82.7 
82.7 
82.7 

82.6 
82.6 
82.6 
82.6 
82.6 

82.6 
82.6 
82.6 
82.6 
82.6 
82.6 


Nnv. 


82.5 
82.5 
82.5 
82.5 
82.5 

82.5 
82.5 
82.6 
82.6 
82.6 

82.5 
82.5 
82.5 
82.5 

82.6 


82.5 
82.5 
82.5 
82.5 

82.5 
82.5 
82.5 
82.5 
82.5 

82.6 
82.6 
82.6 
82.5 
82.5 


Dec. 


82.  5 
82  5 
82  5 
■ 
82.5 

82.5 
82.5 
8*'.  5 
82.5 
82.5 

86.0 
89.0 
92.  0 
95.0 
98  0 

101.0 

105.0 
L03  0 
102.9 

102.5 
L02  0 

101.  v 

101.5 

101.5 

102.0 
L04.0 
L05.0 
105.5 

106.0 

107.0 
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RED  RIVER  BASIN. 
RED   RIVER   AT   ARTHUR    CITY,    TEX. 

Location.— At  a  bridge  at  Arthur  City,  Tex. 

Records  available. — January  1,  1905,  to  December  31,  1911.  The  United  States 
Weather  Bureau  has  maintained  a  gaging  station  at  this  point  since  1891. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff,  fastened  to  one  of  the  piers  of  the  bridge. 

Channel. — Composed  of  sand;  shifting. 

Discharge  measurements. — Made  from  the  bridge.  • 

Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy. — The  accuracy  is  uncertain.  Discharge  measurements  made  in  1905-6 
indicate  a  shifting  channel.  One  measurement  made  in  1911  checks  the  mean 
curve  drawn  through  the  previous  measurement.  No  measurement  made  during 
1907-1910.  The  rating  table,  used  to  work  up  the  records,  is  the  one  published 
in  Water  Supply  Paper  209,  page  51,  extended  down  to  a  gage  height  of  4.7  feet. 
Daily  discharges  are  not  published  because  of  their  unreliability,  but  the  monthly 
values  are  considered  fair. 

Cooperation. — Gage-height  record  furnished  by  the  United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  at  this  station  by  T.  U.  Taylor: 
December  28,1911,  gage  height,  11.0  feet;  discharge,  9,500  second-feet. 

Daily  gage  height,  infect,  of  Red  River  at  Arthur  City,  Tex.,  for  1907-1911. 


Day. 


Jan. 


7.5 
7.7 
8.5 
9.1 
9.3 

9.2 
9.0 

8.8 
8.6 

8.7 

11.0 
12.0 
12.0 
12.0 
12.4 

11.0 
10.2 
9.8 
9.6 

9.7 

9.7 
9.6 
9.8 
U.3 
11.5 

10.5 
9.9 
9.6 
9.5 

9.5 
9.5 


Feb. 


9.5 
9.4 
9.0 

8.8 
8.7 

8.7 
8.5 
8.4 
8.3 
8.2 

8.2 
8.2 
8.1 
8.0 

7.8 

7.7 
7.7 
7.6 
7.6 
7.6 

7.5 
7.5 
7.5 
7.5 
7.5 

7.7 
7.5 
9.3 


Mar. 


11.0 

10.8 


8.5 
8.2 
8.2 
12.8 

14.9 
15.0 
16.0 
14.7 
14.5 

12.0 
11.3 
11.6 

10.0 
9.7 

9.4 
9.1 

8.8 
8.6 
8.5 

8.3 
8.2 
8.0 
7.9 
7.9 
7.9 


Apr. 


7.9 
7.9 
7.8 
7.7 
7.6 

8.8 
10.5 
10.6 
8.5 
8.4 

8.3 
8.0 
7.8 
7.5 
7.4 

7.2 
7.1 
7.0 
7.0 
7.0 


6.9 
6.9 
6.9 


6.7 
6.7 
7.7 
7.8 
9.4 


May. 


10.0 

10.5 

10.5 

9.3 


7.9 
10.5 
12.5 
14.5 
14.0 

14.0 
14.0 
12.4 
11.3 
10.5 

10.8 
10.7 
9.8 
9.1 
9.0 

8.6 
8.3 
8.1 
8.3 
11.0 

15.6 
21.4 
23.0 
19.0 
16.5 
19.0 


June. 


20.0 
21.0 
19.5 
17.0 
14.7 

13.7 
13.0 
12.6 
13.5 
12.4 

12.8 
11.9 
16.5 
15.3 

13.  0 

12.3 
12.3 
11.6 
11.1 
10.8 

10.5 

10.5 
13.9 
13.6 
14.3 

15.  6 
13.5 
12.6 
12.0 
13.0 


July. 


13.0 
12.7 
11.5 
11.1 
10.5 


10.0 
10.8 
10.0 
10.3 

10.9 
20.8 
16.8 
14.8 
15.2 

14.3 
12.7 
12.0 
11.3 
10.4 

10.0 
9.6 
9.2 
8.9 
8.6 

8.4 
8.3 
8.2 
S.O 
7.9 
7.8 


Aug. 


7.7 
7.6 
7.6 
8.5 
10.6 

9.8 
9.5 
9.5 
9.8 
10.0 

9.4 
8.8 
8.5 
8.0 

7.8 

7.6 
7.5 
7.3 
7.1 
7.0 

6.8 
6.9 
6.8 
7.3 
7.2 

7.4 
6.8 
6.5 
6.4 
6.2 
7.0 


Sept. 


7.8 
7.5 
7.1 


6.6 
6.4 
6.2 
6.0 
6.1 

6.0 
6.0 
6.2 
5.8 
6.2 

6.1 
5.9 
6.0 
6.0 
6.0 

5.9 
5.8 
5.7 
5.8 
7.0 

6.8 
6.6 
6.5 
6.2 
6.0 


Oct. 


5.9 
5.7 
5.9 


17.0 
17.6 


14.0 


10.8 
10.6 

10.0 


9.6 
9.0 
8.9 


8.4 
8.1 
8.0 
7.9 
7.7 

7.6 
7.5 


s.O 

7.7 


Nov. 


7.8 
7.9 


9.8 
9.  r, 
9.0 
8.5 


8.0 
8.7 


7.6 


9.0 


7.8 
10.7 


Dec. 


10.4 


8.0 
7.9 


7.9 
7.5 


7.6 


7.4 
7.5 
8.0 
11.9 


10.0 
9.7 
8.8 
8.0 

7.8 

7.6 


16.0 
14.0 


13.6 
12.0 
11.0 


10.0 
9.6 
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Daily  gage  height,  in  feet,  of  Red  River  at  Arthur  City,  Tex.,  for  1907-1911 — Contd. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

9.7 

7.9 

10.0 

15.6 

12.0 

25.5 

15.3 

9.7 

7.8 

9.0 

7.8 

9.6 

14.0 

11.5 

27.0 

15.7 

10.8 

7.9 

9.0 

7.8 

9.6 

14.4 

10.6 

26.6 

18.8 

10.1 

7.6 

9.6 

8.0 

9.4 

15.0 

10.2 

29.4 

17.8 

10.4 

7.7 

11.0 

7.6 

9.0 

16.6 

10.0 

30.0 

19.5 

9.4 

7.8 

13.0 

7.5 

9.0 

14.6 

9.9 

32.0 

19.3 

8.9 

7.3 

12.4 

7.4 

9.0 

14.6 

11.0 

32.1 

15.6 

8.5 

7.2 

12.0 

7.4 

9.0 

13.6 

10.5 

30.8 

13.6 

8.5 

7.0 

11.8 

7.6 

9.4 

15.0 

9.6 

29.1 

11.6 

8.3 

6.7 

11.6 

7.8 

14.0 

18.0 

9.1 

27.1 

11.5 

8.0 

6.5 

12.4 

8.7 

13.6 

18.0 

8.7 

28.0 

11.0 

7.7 

6.6 

10.4 

10.7 

13.0 

22.0 

9.5 

27.8 

10.8 

7.5 

7.5 

10.0 

14.7 

12.6 

20.5 

18.0 

25.8 

10.6 

7.4 

6.9 

9.6 

14.4 

12.0 

19.5 

21.0 

24.3 

11.6 

7.3 

6.7 

9.4 

14.2 

11.0 

20.2 

19.0 

23.3 

11.0 

7.2 

6.6 

9.0 

13.7 

10.0 

18.8 

18.6 

27.5 

10.7 

7.0 

6.4 

8.8 

12.7 

9.6 

17.8 

18.5 

27.5 

10.5 

6.9 

6.3 

8.7 

11.7 

9.0 

17.1 

17.7 

26.0 

10.7 

6.8 

6.4 

8.2 

10.7 

8.8 

18.0 

17.6 

27.0 

10.9 

6.7 

6.7 

8.0 

10.0 

8.7 

18.5 

17.5 

28.6 

13.0 

6.8 

6.9 

7.8 

9.6 

8.4 

17.7 

18.5 

27.2 

13.6 

6.6 

6.6 

7.6 

9.2 

8.4 

19.0 

17.0 

24.5 

11.0 

6.7 

6.4 

7.5 

9.2 

8.4 

17.5 

16.0 

22.6 

10.5 

6.6 

6.5 

7.4 

9.0 

8.1 

16.8 

15.9 

20.2 

11.4 

6.6 

7.3 

7.6 

9.4 

7.8 

18.2 

24.4 

18.2 

13.5 

6.8 

7.1 

7.6 

10.0 

7.8 

16.2 

29.0 

16.2 

12.0 

7.8 

6.9 

7.6 

11.0 

7.6 

14.5 

36.5 

15.2 

13.0 

7.7 

7.0 

7.6 

10.7 

7.8 

13.8 

42.7 

16.0 

12.8 

7.2 

7.8 

7.4 

10.1 

11.8 

13.2 

41.3 

16.4 

11.8 

6.9 

9.3 

7.4 

16.8 

12.6 

34.5 

15.2 

10.6 

6.8 

9.1 

7.6 

18.0 

28.5 

9.9 

7.3 

7.6 

6.9 

6.3 

6.5 

8.5 

8.3 

11.7 

5.9 

6.2 

7.5 

6.8 

6.3 

6.4 

7.4 

8.3 

10.7 

5.9 

6.0 

7.4 

6.7 

6.2 

6.9 

7.2 

9.2 

10.2 

6.0 

6.0 

7.3 

6.6 

6.2 

7.1 

6.8 

8.7 

9.4 

5.8 

6.0 

7.2 

6.7 

6.2 

6.8 

6.7 

7.5 

9.0 

5.6 

5.9 

7.1 

6.7 

6.1 

6.6 

6!  8 

7.3 

8.5 

5.6 

5.7 

7.0 

6.8 

6.1 

6.7 

6.7 

6.8 

8.1 

5.5 

5.6 

7.0 

6.6 

6.1 

6.8 

6.6 

6.7 

7.7 

5.5 

5.6 

6.9 

6.5 

6.3 

6.5 

6.0 

6.7 

7.6 

5.5 

5.6 

6.8 

6.5 

6.5 

7.0 

5.8 

6.4 

7.4 

5.6 

5.4 

6.7 

6.5 

6.8 

7.1 

5.9 

6.2 

7.3 

5.4 

5.2 

6.7 

6.4 

6.8 

7.2 

5.8 

7.0 

7.2 

5.4 

5.0 

6.7 

6.4 

6.7 

7.0 

6.5 

8.1 

7.0 

5.2 

5.0 

6.8 

6.5 

6.5 

6.7 

6.4 

13.2 

6.9 

5.2 

4.9 

6.9 

6.4 

6.3 

6.5 

6.0 

13.8 

6.7 

5.2 

4.9 

7.0 

6.4 

6.3 

6.3 

5.8 

12.5 

6.6 

5.2 

4.9 

7.0 

6.5 

6.2 

6.3 

5.8 

11.7 

6.7 

5.2 

4.9 

6.9 

6.5 

6.2 

6.0 

6.2 

15.0 

6.7 

5.2 

4.8 

6.8 

6.5 

6.1 

5.9 

7.0 

13.8 

6.4 

5.2 

4.8 

6.8 

6.5 

6.8 

5.8 

9.8 

12.7 

6.4 

5.2 

4.8 

6.9 

6.7 

6.8 

6.2 

9.4 

11.7 

6.3 

7.5 

4.8 

7.0 

6.5 

6.8 

6.2 

8.7 

10.7 

6.3 

7.2 

4.6 

7.0 

6.7 

6.9 

8.1 

8.7 

10.0 

6.3 

7.0 

4.6 

7.1 

6.8 

6.9 

7.5 

7.7 

9.3 

6.3 

7.5 

4.6 

7.0 

7.0 

6.6 

6.6 

6.9 

9.0 

6.3 

7.5 

5.2 

7.1 

6.5 

7.7 

6.3 

8.4 

9.0 

6.1 

6.3 

5.4 

7.2 

6.4 

7.6 

6.2 

9.8 

8.7 

6.0 

6.2 

5.6 

7.1 

6.4 

7.5 

7.3 

10.2 

15.3 

6.0 

6.2 

5.0 

7.1 

7.2 

8-5 

10.3 

13.1 

6.0 

6.2 

5.0 

7.1 

6.9 

8.7 

10.2 

12.2 

6.0 

6.0 

4.8 

7.0 

6.7 

9.2 

6.0 

6.0 

Oct. 


1908 

1 

2 

3 

4 

5 

6 

7 

8 '. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 , 

23 

24 

25 , 

2fi , 

27 , 

28 , 

29 

30 , 

31 


8.3 
7.9 
7.6 

8.2 


7.0 

6.7 
6.5 
6.7 
6.4 
7.0 

7.5 
7.3 
7.4 
7.1 


6.7 
8.4 
17.5 
18.4 

18.7 

18.5 
16.5 
15.0 
14.5 
13.2 
12.0 


4.6 


4.5 
4.5 


5 

5 

5 

4.5 

5.4 

5.4 
5.3 
5.2 
5.1 

5.0 
4.8 
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Daily  gage  height,  in  feet,  of  Red  River  at  Arthur  City,  Tex.,  for  1907-1911— Contd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
1 

7*0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 
6.9 

5.0 
5.0 
5.0 
4.8 
4.8 

4.7 
4.7 
4.7 
4.7 
4.9 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.7 
6.6 

6.5 
6.5 
6.5 
6.5 
6.5 

6.3 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.1 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
8.0 
7.6 
7.0 

8.8 
7.8 
11.6 
10.6 
9.6 

8.9 
8.9 
8.5 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

8.3 
8.0 
7.8 
7.6 
7.4 

7.0 
6.8 
6.6 
6.6 
6.4 

6.2 
6.0 
6.0 
6.0 
5.9 

5.8 
5.8 
5.8 
5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
5.8 

5.8 
5.7 
5.6 
5.5 
5.5 
5.5 

6.0 
6.0 
7.0 
9.0 
9.0 

9.0 
8.5 
8.0 
7.9 
7.0 

6.9 
7.5 
10.0 
11.6 
10.0 

10.0 
12.2 
11.0 
11.0 
10.9 

9.6 
9.0 
8.6 
8.6 
8.6 

8.5 
8.5 
8.4 
7.9 
7.6 

5.5 
5.5 
5.5 
5.3 
5.3 

5.3 
5.3 
5.2 
5.2 
5.2 

5.2 
5.2 
5.0 
5.0 
6.9 

10.0 
10.7 
9.8 
8.9 
8.5 

8.0 
7.7 
7.5 
7.0 
7.5 

7.7 
6.6 
6.0 
5.8 
5.6 

7.4 
7.0 
7.0 
7.0 
6.9 

6.9 
6.6 
6.6 
6.6 
6.4 

6.4 
6.3 
6.3 
6.3 
6.3 

6.1 
6.4 
8.0 
9.0 
9.3 

8.6 
8.0 
7.6 
7.0 
12.0 

12.0 
11.6 
11.6 
11.0 
9.6 
9.6 

5.5 
5.5 
5.5 
5.5 
5.5 

6.0 
6.4 
6.6 
6.0 
6.0 

6.0 
6.0 
5.6 
5.5 
5.5 

5.3 
5.2 
5.2 
5.2 
6.0 

8.0 
9.0 
9.5 
8.5 
8.3 

7.5 
6.5 
6.5 
6.3 
6.0 
6.0 

10.0 

10.0 
10.0 
10.0 
9.6 

9.0 
8.0 
8.6 
8.0 
8.0 

8.0 
7.9 
7.9 
7.9 
7.9 

7.6 
7.6 
7.6 
7.6 
7.6 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
6.6 

6.0 
6.0 
5.8 
11.5 
10.0 

9.3 
9.0 
8.7 
8.5 
8.3 

8.0 
8.0 
8.0 
7.8 
7.6 

7.4 
7.2 
7.0 
7.0 
7.0 

7.0 
6.8 
6.3 
5.7 
5.5 

5.5 
5.5 
5.4 
5.4 
5.4 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
8.6 
10.6 

13.6 
11.6 
10.6 
10.0 
10.0 

9.0 
8.9 
8.6 

8.0 
7.8 

7.4 
7.0 
6.8 
6.7 
6.6 
6.5 

5.4 
5.4 
5.4 
5.2 
5.0 

5.0 
5.0 
5.0 
5.0 
6.5 

5.2 
5.0 
5.0 
5.0 
5.0 

5.5 
5.5 
5.5 
6.5 
9.0 

9.0 
9.0 
11.8 
16.0 
16.0 

14.4 
13.5 
11.4 
10.8 
10.2 
11.0 

6.4 
6.3 
6.3 
6.3 

6.0 

6.0 
6.0 
6.0 
6.0 
6.4 

8.0 
8.9 
8.8 
8.2 
8.1 

7.6 
7.3 
6.9 
6.4 
6.7 

6.4 
7.0 
7.0 
7.0 
7.0 

7.0 
6.5 
6.5 
6.5 
6.5 
6.5 

10.5 
9.8 
9.4 
9.0 
8.2 

7.5 
7.0 
6.6 
6.2 
6.0 

6.0 
6.0 
6.0 
6.4 
6.3 

8.0 
8.0 
8.0 
8.5 
8.3 

8.3 
7.0 
6.5 
6.0 
7.0 

6.8 
6.5 
7.0 
7.8 
11.4 
13.0 

6.5 
6.5 
6.5 
6.0 
6.0 

6.0 
5.8 
5.8 
5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.4 
5.4 
5.4 
5.4 
5.4 

13.4 
13.0 
11.0 
10.0 
10.0 

9.5 
9.0 
8.6 
9.5 

9.8 

11.3 
11.3 
10.5 
10.0 
11.5 

10.5 
9.5 
9.3 
8.8 
8.5 

8.3 
8.0 
7.6 
7.3 
7.0 

7.0 
6.8 
7.0 
7.0 
7.0 

5.4 
6.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.2 

5.2 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

7.0 
7.0 
6.8 
6.6 
6.5 

6.4 
6.3 
6.3 
6.3 
6.0 

5.8 
5.8 
5.8 
5.8 
6.0 

6.0 
6.0 
6.4 
6.6 
6.6 

6.6 
6.6 
6.4 
6.2 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

5.0 
5.0 
5.8 
5.8 
5.2 

5.2 
5.0 
5.0 
5.0 
5.4 

5.2 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.2 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

5.0 

2 

5.0 

3 

5.0 

4 

5.0 

5 

5.0 

6 

5.0 

7 

5.0 

8 

5.0 

9 

5.0 

10 

5.0 

11 

5.0 

12 

5.0 

13 

5.1 

14 

5.0 

15 

5.0 

16 

5.0 

17 

5,0 

18 

5.0 

5.0 

20 

5.0 

21 

5.0 

22 

5.0 

23 

5.0 

24 

5.0 

25 

5.0 

26 

5.6 

27 

5.0 

28 

5.0 

29 

5.0 

30 

5.0 

31 

5.0 

1911. 
1 

6.0 

2 

6.0 

3 

6.0 

4 

6.0 

5 

6.0 

6 

6.0 

7 

6.0 

8 

6.0 

9 

6.0 

10 

6.0 

11 

6.0 

12 

5.9 

13 

5.8 

14 

12.0 

15 

11.0 

16 

9.0 

17 

9.0 

18 

9.0 

19... 

8.9 

20 

9.9 

21 

9.5 

22 

9.0 

23 

8.6 

24 

15.0 

25. . . 

14.0 

26 

14.9 

11.0 

28 

10.5 

29 

9.9 

30 

9.0 

31 

10.6 

75779°— wsr  307—13- 
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SURFACE   WATER   SUPPLY,   1911,   PART  VII. 


Monthly  discharge  of  Red  River  at  Arthur  City,  Tex.,  for  1907-1911. 
[Drainage  area,  40,200  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


1907, 

January 

February 

March 

April 

May 

June 

July 

August. 

September 

October 

November 

December 

The  year 

1908, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year — 

1909, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year — 

1910 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1911, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


13,000 
6,630 

24,800 
8,750 

55,200 

45,900 

45,000 
8,750 
3,870 

31, 100 
8,960 

24,800 


55,200 


14,  600 

20,000 

32,800 

50,500 

155,  000 

101 ,  000 

39,200 

9.170 

6, 270 

35, 700 

9,600 

39, 200 


155, 000 


3,610 

2,900 

3,740 

5,240 

8,140 

22, 200 

11,200 

3,480 

2,100 

] ,  500 

5,580 

24,  000 


24,000 


2,900 
2, 790 
2,  LOO 
12, 400 
11,900 
7,550 
16,400 
5,580 
2,380 
1,500 
1,790 
1.290 


),  400 


1,220 
11,000 
4,600 
8, 960 
6. 630 
10, 700 
24.800 
14,600 
15,800 
2,900 
2,110 
21,000 


21,800 


3,480 
3,480 
4,010 
2,580 
4,300 
8,540 
3,870 
2,100 
1,710 
1,710 
3,480 
3,360 


7,360 
4,300 
8,140 
3,870 
12, 700 
17,000 
9,820 
4,010 
2,200 
6,270 
4,920 
6,810 


0.183 
.107 
.202 
.096 
.316 
.423 
.244 
.100 
.055 
.156 
.122 


1,710 


7,280 


1M 


3,360 
3,360 
3,610 

13,500 
5,240 

21,800 
7,360 
2,480 
2,200 
2,290 
2,480 
3,480 


6,090 

7,360 

7,940 

27,500 

34,900 

64.  400 

14.300 

3,870 

3,120 

7.360 

3,870 

8,540 


.151 
.183 
.198 
.684 
.868 
1.60 
.356 
.096 
.078 
.183 
.096 
.212 


2.200 


15.800 


.393 


2,580 
2,290 
2, 020 
2,100 
1,790 
2,100 
1,950 
1,360 
1,070 
1,030 
1,150 
1,950 


9(10 

480 

4  SO 

680 

480 

550 

240 

870 

1,360 

1,110 

2,480 

5,410 


.072 
,062 
,062 
,067 
,087 
,188 
,081 
,046 
,034 
,028 
,062 
,135 


1,030 


3.090 


,077 


2,790 
2,200 
1,950 
1,950 
2.020 
2,  180 
2,380 
1,950 
1,500 
1,220 
1,220 
1,220 


2,840 
2,480 
2,020 
5,410 
4,300 
4.010 
4.010 
2.700 
1,790 
1,430 
1,290 
1,220 


.071 
,062 
,050 
,135 
,107 
,100 
,100 
,000 
,044 
,036 
,032 
,030 


1,220 


,070 


1,040 
1,220 
1,570 
1,220 
1,360 
1,500 
1,220 
1,950 
2,680 
1,790 
1,950 
1,790 


1,190 
2,980 
2,260 
2,870 
2,420 
3,480 
5.  720 
4,170 
6.610 
2,180 
1,960 
6,240 


,074 
,056 
,071 
,060 
,087 
142 
,104 
,164 
054 
049 
,155 


1,040 


3,510 


.087 


0.21 
.11 
.23 
.11 
.36 
.47 
.28 
.12 
.06 
.18 
.14 
.19 


.17 
.20 
.23 
.76 
1.00 
1.78 
.41 
.11 
.09 
.21 
.11 
.24 


5.31 


.  06 

.07 
.07 
.10 

.21 

.00 
.0.'. 
.04 
.  03 
.07 
.16 


1.03 


.06 
,06 
.15 
.12 
.11 
.12 
.08 
.05 
.04 
.04 
.03 


.04 


.  06 
.08 

.07 
.10 

.i»; 

.12 

.18 
.  06 

.  05 

.18 


Note-  These  records  arc  considered  only  fair  on  account  of  tho  lack  of  discharge  measurements  and 
the  shifting  character  of  the  stream  bed. 
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WICHITA    RIVER    AT    WICHITA    FALLS,  TEX. 

Location. — At  the  Fort  Worth  &  Denver  City  Railway  bridge  at  Wichita  Falls,  Tex. 
Records  available. — October  1,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Standard  chain  gage  fastened  to  the  bridge. 
Channel. — Bottom  of  stream  is  sandy  and  shifting. 
Discharge  measurements. — Made  from  the  bridge  or  by  wading. 
Accuracy. — No  discharge  estimates  have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  chief  engineer  of  the 
Wichita  Falls  &  Northwestern  Railway. 

Discharge  measurements  of  Wichita  River  at  Wichita  Falls,  Tex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  14 
30 

E .  F .  Mittmann 

Feet. 
3.5 
8.3 

Sec.-ft. 
525 

do 

3,510 

Daily  gage  height,  in  feet,  of  Wichita  River  at  Wichita  Falls,  Tex.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 

2. 
3. 

4. 
5 

6. 

7. 
8, 
9. 

10 

11 
12 
13 
14 

15 

16 

17 
18 
10 
20 

21 

22 
23 
21 
2.'. 

26 

27 
28 
29 

Ml! 

31 


1.2 
1.2 
1.2 
1.1 
1.1 

1.1 

1.1 
1.0 
1.0 
1.0 

1.2 
1.2 

1.2 
1.2 
1.1 

1.1 
1.1 
1.1 

l.f) 
1.0 

1.0 
1.0 
1.0 


1.(1 


3.0 

2.8 
2.6 
2.0 
1.6 

1.2 
1.2 

4.0 
3.X 
3.6 

3.2 
2.7 
2.2 
1.7 
1.2 

1.0 
1.0 
1.0 


.7 
.7 
.7 
.7 
1.5 

1.5 
1.4 
1.4 
1.3 
1.2 

1.2 
1.1 
1.1 
1.  1 
1.0 

1.0 


0.8 
.8 


1.3 
1.2 
1.1 
1.0 
1.0 


.8 
.8 

.7 

.7 

.7 

.7 

11.1 

6.5 

4.9 
4.5 
3.9 
3.3 
2.8 

2.2 
1.9 
1.7 
1.6 
1.5 

1.4 
1.3 
1.3 
1.2 
1.2 
1.1 


0.4 
.3 
.5 
.5 
.5 

.5 
.5 


1.6 

2.9 
3.3 
3.4 
6.0 
1.7 

1.4 

1.8 
4.0 
3.9 
4.7 


2.  0 
2.7 
2.  6 
2.4 
2.2 
2.  1 


2.0 
1.9 
1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.5 
1.2 
1.0 


4.2 
13.1 
11.0 
8.3 
5.4 


3.0 
3.2 
2.9 
2.5 
2.2 

2.0 
1.8 
2.9 
2.7 
2.4 

2.1 

2.7 
2.0 
2.2 
2.0 

2.0 
2.0 
1.0 
1.0 
1.8 


0.9 

.8 
.8 
.8 


0.5 
.5 
.5 
.5 
.5 

.5 

.5 
.5 


0.4 
.4 


.4 
.4 

.4 
.4 

14.2 

7.8 
6.5 
5.6 
4.7 
4.0 

3.2 
2.6 
2.0 
1.7 
11.3 

10.8 
4.8 
3.3 
2.8 
2.4 

2.2 
1.9 
1.7 
1.6 
1.4 
1.3 


84 


SURFACE   WATER   SUPPLY,   1911,   PART  YTL 
MISCELLANEOUS   MEASUREMENTS, 


The  following  miscellaneous  measurements  were  made  on  streams 
in  the  Arkansas  River  basin  in  1911: 

Miscellaneous  measurements  in  Arkansas  River  drainage  basin  in  1911. 


Date. 


Stream. 


Tributary  to— 


Locality. 


Gape 
height. 


Dec.   25 


Feb.  7 
Mar.  10 
Jan.  17 
Feb.  20 
July  8 
8 


Mar.    9 
Dec.     1 

28 

Mar.     9 

May   19 

Sept.  24 

Mar.     9 

9 

May   19 

Sept.  24 

May    19 

Sept.  24 

24 

Mar.    9 

Nov.  16 

July   20 

26 

Apr.  28 

Oct.    26 

Feb.   17 

Aug.  20 

Nov.    4 

Dec.   13 

25 

25 

Feb.   18 

July   21 

24 

24 

26 

26 

Nov.  16 

Apr.  28 

s,  pi      2 

Apr.   28 

Aug.  20 

Oct.    26 

Nov.  15 

Nov.  16 

May     9 

June  11 
Nov.  14 
Apr.  28 
Sept.  4 
Nov.  II 
Aug.  20 
3 
Dec.  23 
Nov.    5 


Arkansas  River. 


Cbalk  Creek. 

do 

Grape  Creek. 
do 


Mississippi  River 


Arkansas  River. 

.....do 

do 

do 


Near  Leadville,  Colo.,  below  con- 
fluence of  Tennessee  Fork  and 
East  Arkansas  River. 

Near  Buena  Vista,  Colo 

do 


^cet. 


Near  Canon  City,  Colo. 
do 


0.20 
.  23 


Fountain  Creek. 

....do 

....do 


Crystola,  Colo 

Green  Mountain  Falls,  Colo . 


....do 

do 

do 

....do 

St.  Charles  River. 
....do 


....do 

....do 

....do 

....do 

....do 

....do 


Cascade,  Colo 

2  miles  above  Manitou,  Colo. 

Fountain,  Colo 

....do 

Butte,  Colo 

San  Carlos,  Colo 

....do 


.do. 


.do. 


.do. 


Huerfano  River. 
Cucbaras  River. 
....do 


...do 

.Huerfano  River. 
...do 


Huerfano,  Colo 

Waisenburg,  Colo. 
do 


....do 

Santa  Clara  Creek. 
Apishapa  Creek. . . 

Salado  Creek 

do 

Canadian  River.... 

....do 

....do 

....do 

....do 


do 

Cucbaras  River. 
Arkansas  River. 
Apishapa  Creek. 

do 

Arkansas  River. 

....do 

do 


....do 

Monson,  Colo 

Lynn,  Colo 

Rugby,  CoJo 

Monson,  Colo 

Dillon,  N.  Mex 

4  miles  south  of  Raton,  N.  Mex. 
....do 


....do. 
....do. 
....do. 


...do 

...do 

...do 

...do 


Near  Maxwell,  N.  Mex. 

....do 

French,  N.  Mex 

....do 


.do. 
.do. 


.do. 

.  In. 

.do. 


Raton  Creek... 

....do 

....do 

Vormcjo  Creek. 

do 

....do 

....do 

....do 


<io 

Canadian  River. 

....do 

....do 


Near  Tucumcari,  N. 

Raton,  N.  Mox , 

....do 

....do 


Mex. 


1.32 
.70 


.do. 
.do. 

.do. 

.do. 


Colfax,  N.  Mex. 

....do 

....do 

....do 


do 


Cimarron  River. 
....do 


....do 

....do 

Ponil  Creek... 
TJrraca  Creek. 


....do 

■-dQ 

do 

Cimarron  River. 
Ravado  Biver... 


....do 

Ocate  Croek. 
Mora  River.. 

....do 

....do 

....do 


....do 

Canadian  River. 

....do 

....do 


Pajarito  Creek 

Vigil  Creek 

Tequesquito  Crock 

....do 


.do. 
.do. 
.do. 


Pajarito  Creek. 
Ute  Creek 


.do. 


Near  French,  N.  Mex, 

....do 

Springer,  N.  Mex 

do 


.do. 

.do. 


Near  Cimarron,  N.  Mex 

Y\'obster's    ranch,    near    Spr: 
N.  Mex. 
.do. 


'JO 


Near  Colmor,  N.  Mex. 

Watrus,  N.  Mex 

do 


.do. 


Near  Watron  Mound,  N.  Mex 

15  miles  above  Tucumcari,  N.  Mex, 

Near  Tucumcari,  N.  Mox 

Near  Albert,  N.  Mex.,  below  con- 
fluence with  Carriso  Creek. 
5  miles  below  Albert.  N.  Mox 


a  Ice  conditions. 


6  Estimated. 


INDEX. 


Abrcu's  ranch,  near  Cimarron,  N.  Mex.,        Page. 
Ray  ado     River     near.    See     Cimarron, 
N.  Mex. 
Accuracy  of  discharge  measurements,  degree 

of 12-13 

Acknowledgments  to  those  aiding 13 

Acre-foot,  definition  of 9 

Albert,  N.  Mex., 

Tequesquite  Creek  near: 

discharge 8 

Apishapa  Creek  at — 
Lynn,  Colo.: 

discharge 84 

Appropriations,  amount  of 6 

Arena,  Colo., 

Big  Spring  Creek  near: 

description 44 

discharge 44 

gage  height 45 

Arkansas  River  at  or  near- 
Canon  City,  Colo.: 

description 20 

discharge 20 

discharge,  daily 21 

discharge,  monthly 22 

gage  height 21 

Fort  Lyons,  Colo.    See  New  Fort  Lyons. 
Granite,  Colo., 

description 16 

discharge 16 

discharge,  daily.'. 17 

discharge,  monthly 18 

gage  height 17 

Holly,  Colo.: 

description 27 

discharge 27 

discharge,  daily 28 

discharge,  monthly 29 

gage  height 28 

Leadville,  Colo.: 

discharge 84 

Nepesta,  Colo.: 

description 24 

discharge 24 

gage  height 26 

New  Fort  Lyons,  Colo.: 

description 25 

discharge 25 

discharge,  daily 26 

discharge,  monthly 27 

gage  height 26 

Pueblo,  Colo.: 

description 22 

discharge 22 

discharge,  daily 23 

discharge,  monthly 24 

gage  height „ 23 


Page. 

18 
18 
19 
20 
19 


Arkansas  River  at  or  near— Continued. 
Salida,  Colo.: 

description 

discharge 

discharge,  daily 

discharge,  monthly 

gage  height 

Arkansas  River  basin,  gagiug  stations  in, 

records  of 14-64 

miscellaneous  measurements  in 84 

stream  flow  in 14-04 

Arkansas  River  (East  Fork)  near- 
Lead  ville,  Colo.: 

description 14 

discharge 14 

discharge,  daily 15 

gage  height 15 

Arkansas  River  (South  Fork)  at— 
Poncha,  Colo.: 

description 37 

discharge 37 

gage  height 38 

Arthur  City,  Tex., 
Red  River  at: 

description 79 

discharge 79 

discharge,  monthly 82 

gage  height 79-81 

Authority  for  investigations 5-Q 

Baird,  Miss., 

Sunflower  River  at: 

description .——... 78 

discharge 78 

gage  height 78 

Batchelder,  C.  L.,  work  of 14 

BatesvUle,  Miss., 

Tallahatchie  River  at: 

description 65 

discharge 65 

discharge,  daily 66 

discharge,  monthly 66 

gage  height 65 

Beaver  Creek.    Bee  West  Beaver  Creek. 
Big  Sandy  Creek  at— 
Hugo,  Colo.: 

description 42-43 

discharge 43 

gage  height 43 

Kit  Carson,  Colo.: 

description 44 

discharge 44 

gage  height 44 

Big  Spring  Creek  near- 
Arena,  Colo.: 

description 44 

discharge 44 

gage  height 45 

Bridge  measurements,  making  of,  view  of —       21 

85 


86 


INDEX. 


Buena  Vista,  Colo.,  Page. 

Chalk  Creek  near: 

discharge 84 

Cottonwood  Creek  near: 

description 31,32 

discharge 31,32 

discharge,  daily 33 

discharge,  monthly 34 

gage  height 32, 33 

North  Cottonwood  Creek  near: 

description 34 

discharge 34 

gage  height 35 

Butte,  Colo., 

Fountain  Creek  at: 

d  ischarge 84 

Canadian  River  at  or  near- 
Dillon,  N.  Mex.: 

discharge 84 

French,  N.  Mex.: 

discharge 84 

Logan,  N.  Mex.: 

description 45 

discharge 46 

gage  height 46 

Maxwell,  N.  Mex.: 

discharge 84 

Eaton,  N.  Mex.: 

discharge 84 

Tucumcari,  N.  Mex.: 

discharge 84 

Canon  City,  Colo., 

Arkansas  River  at: 

description 20 

discharge 20 

discharge,  daily 21 

discharge,  monthly 22 

gage  height 21 

Grape  Crock  near: 

discharge 84 

Cascade,  Colo., 

Fountain  Creek  at: 

discharge ..».  ..........        84 

Chalk  Creek  near— 

Buena  Vista,  Colo., 

discharge .......^....^...^....       84 

St.  Elmo,  Colo.: 

description _ 35 

discharge 35 

discharge,  daily 36 

discharge,  monthly 37 

gage  height 36 

Chico  Rico  Creek  near- 
Raton,  N.  Mex.: 

description 46-47 

discharge 47 

gage  height 47 

Christiansen,  E.  O.,  work  of 14 

Cimarron,  N.  Mex., 

Ponil  Creek  near: 

discharge 84 

Rayado  River  near: 

description 51, 52 

discharge 51,52 

discharge,  daily 53 

discharge,  moathly 54 

gage  height 52 


Cimarron  River  at—  Page. 

Springer,  N.  Mexu 

discharge 84 

Ute  Park,  N.  Mex.: 

descript  ion 49 

discharge 49 

discharge,  daily 50 

discharge,  monthly 51 

gage  height 49-50 

Coldwater  River  at — 
Savage,  Miss.: 

description 73 

discharge 73 

discharge,  daily 74 

discharge,  monthly 74 

gage  height 73 

Colfax,  N.  Mex., 

Vermejo  Creek  at: 

discharge 84 

Colmor,  N.  Mex., 
Ocate  Creek  near: 

discharge 84 

Cooper,  R.  L.,  work  of 14 

Cooperation,  credit  for 13 

Cottonwood  Creek  near — 
Buena  Vista,  Colo.: 

description 31, 32 

discharge 31, 32 

discharge,  daily 33 

discharge,  monthly 34 

gage  height 32,33 

Hot   Springs,    Colo.    See   Buena    Vista, 
Colo. 
Cottonwood  Creek  (North  Fork).    See  North 

Cottonwood  Creek. 
Crystola,  Colo., 

Fountain  Creek  at: 

discharge 84 

Cucharas  River  at— 
Walsenburg,  Cole- 
discharge 84 

Current  meters,  view  of 13 

Current-meter  stations,  views  of 12 

Data,  explanation  of 10-12 

Dean,  H.  J.,  work  of 14 

Definition  of  terms 8-9 

Digby,  C.  B.,  work  of 14 

Dillon,  N.  Mex., 

Canadian  River  at: 

discharge 84 

Discharge,  definition  of 8 

Discharge  measurements,  accuracy  of 12-13 

tables  of,  explanation  of 11-12 

Drainage  basins,  list  of 5 

Equivalents,  list  of 9-10 

Field  data,  accuracy  and  reliability  of 11-13 

Fort  Lyons,  Colo.    See  New   Fort   Lyons, 

Colo. 
Fountain,  Colo., 

Fountain  Creek  at: 

discharge 84 

Fountain  Creek  at — 
Butte,  Colo.: 

discharge 84 

Cascade,  Colo.: 

discharge 84 


INDEX. 


87 


Fountain  Creek  at— Continued.  Page. 

Crystola,  Colo.: 

discharge 84 

Fountain,  Colo.: 

discharge 84 

Green  Mountain  Falls,  Colo.: 

discharge 84 

Manitou,  Colo.: 

discharge 84 

Freeman,  W.  B.,  work  of. 14 

French,  N.  Alex., 

Canadian  River  at: 

discharge 84 

Vermejo  Creek  near: 

discharge 84 

Gage  heights,  table  of,  explanation  of "*. . .        11 

Gaging  stations,  records  of,  Arkansas  River 

basin 14-64 

records  of,  Red  River  basin 79-83 

Yazoo  River  basin 65-78 

views  of 12 

Granite,  Colo., 

Arkansas  River  at: 

description 16 

discharge 16 

discharge,  daily 17 

discharge,  monthly 18 

gage  height 17 

Grape  Creek  near- 
Canon  City,  Colo.: 

discharge 84 

Gray,  G.  A.,  work  of 14 

Green  Mountain  Falls,  Colo., 
Fountain  Creek  at: 

discharge 84 

Greenwood,  Miss., 
Yazoo  River  at: 

description 68-69 

discharge 69 

discharge,  daily 70-71 

discharge,  monthly 72 

gage  height 69 

Grenada,  Miss., 

Yalobusha  River  at: 

description 75 

discharge 75 

discharge,  daily 76 

discharge,  monthly 76 

gage  height 75 

Half  Moon  Creek  near — 
Leadville,  Colo.: 

description 30 

discharge 30 

gage  height 31 

Hall,  M.  R.,  work  of 14 

Hanley,  N.  Mex., 

Pajarito  Creek  near: 

description 59 

discharge 59 

gage  height 59 

Holly,  Colo., 

Arkansas  River  at: 

description 27 

discharge 27 

discharge,  daily 28 

discharge,  monthly 29 

gage  height 28 


Hot  Springs,  Colo.,  Page. 

Cottonwood    Creek   near.    See   Buena    Vista, 
Colo. 
Huerfano,  Colo., 

Huerfano  River  at: 

discharge 84 

Huerfano  River  at— 
Huerfano,  Colo.: 

discharge 84 

Hugo,  Colo., 

Big  Sandy  Creek  at: 

description 42-43 

discharge 43 

gage  height 43 

Investigations,  authority  for 5-6 

Kit  Carson,  Colo., 

Big  Sandy  Creek  at: 

desci  iption 44 

discharge 44 

gage  height 44 

La  Cueva,  N.  Mex., 
La  Cueva  canal  at: 

description 54 

discharge 56 

discharge,  daily 57 

discharge,  monthly 57 

gage  height 56 

Mora  River  at: 

description 54 

discharge 54 

discharge,  daily 55 

discharge,  monthly 56 

gage  height 55 

La  Cueva  canal  at— 
La  Cueva,  N.  Mex.: 

description 54 

discharge 56 

discharge,  daily 57 

discharge,  monthly 57 

gage  height 56 

Leadville,  Colo., 

Arkansas  River  near: 

discharge 84 

Arkansas  River  (East  Fork)  near: 

description 14 

discharge 14 

discharge,  daily 15 

gage  height 15 

Half  Moon  Creek  near: 

description 30 

discharge 30 

gage  height 31 

Tennessee  Fork  near: 

description 29 

discharge 29 

gage  height 30 

Logan,  N.  Mex., 

Canadian  River  at: 

description 45 

discharge 46 

gage  height 46 

Ute  Creek  near: 

description 59-60 

discharge 60 

discharge,  daily 61-63 

discharge,  monthly 64 

gage  height 60 
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Los  Alamos,  N.  Mex., 

Sapello  River  at:  Page. 

description 57-58 

discharge 58 ' 

discharge,  daily 58 

discharge,  monthly 58 

gage  height 58 

Lynn,  Colo., 

Apishapa  Creek  at: 

discliarge 84 

Manitou,  Colo., 

Fountain  Creek  near: 

discharge 84 

Map  showing  mean  annual  precipitation  in 

United  States 12 

Map  showing  mean  annual  run-ofi  in  United 

States 12 

Maxwell,  N.  Mex., 

Canadian  River  near: 

discharge 84 

Miscellaneous  measun'iiiLnts,  Arkansas  River 

basin 84 

Monson,  Colo., 

Salado  Creek  at: 

discharge 84 

Santa  Clara  Creek  at: 

discharge 84 

Mora  River  at  or  near- 
La  Cueva,  N.  Mex.: 

description 54 

discharge 54 

discharge,  daily 55 

discharge,  monthly 56 

gage  height 55 

Wagon  Mound,  N.  Mex.: 

discharge 84 

Watrous,  N.  Mex.: 

discharge 84 

Nepesta,  Colo., 

Arkansas  River  near: 

description 24 

discharge 24 

gage  height 25 

New  Fort  Lyons,  Colo., 
Arkansas  River  at: 

description.... 25 

discharge 25 

discharge,  daily 26 

discharge,  monthly 27 

gage  height 26 

North  Cottonwood  Creek  near— 
Buena  Vista,  Colo.: 

description 34 

discharge 34 

gage  height 35 

Oeate  Creek  near— 
Colmor,  N.  Mex.: 

discharge 84 

Pajarito  Creek  near— 
Hanley,  N.  Mex.: 

description 59 

discharge 59 

gage  height 59 

Tucumcari,  N.  Mex.: 

discharge 84 


Philipp,  Miss., 

Tallahatchie  River  at:  Page. 

description 66-67 

discharge 67 

discharge,  daily 68 

discharge,  monthly 68 

gage  height 67 

Poncha,  Colo., 

Arkansas  River  (South  Fork)  at: 

description 37 

discharge 37 

gage  height 38 

Poncha  Creek  at: 

description 38 

discharge 38 

gage  height 39 

Poncha  Creek  at — 
Poncha,  Colo.: 

description 38 

discharge 38 

gage  height 39 

Ponil  Creek  near— 
Cimarron,  N.  Mex.: 

discharge ..'. 84 

Precipitation  in  United  States,  mean  annual, 

map  showing 12 

Price  meters,  views  of 13 

Publications,  lists  of 5, 7, 8 

Pueblo,  Colo., 

Arkansas  River  at: 

description 22 

discharge 22 

discharge,  daily 23 

discharge,  monthly 24 

gage  height 23 

Purgatory  River  at— 
Trinidad,  Colo.: 

description 40-41 

discharge 41 

discharge,  daily 42 

discharge,  monthly 42 

gage  height 41 

Rating  curves  and  tables,  accuracy  of 12 

construction  of 11 

Raton,  N.  Mex., 

Canadian  River  at: 

discharge 84 

Chico  Rico  Creek  near: 

description 46-47 

discharge 47 

gage  height 47 

Raton  Creek  at: 

discharge 84 

Una  del  Oato  Creek  near: 

description 48 

discharge 48 

gage  height 48 

Raton  Creek  at — 
Raton,  N.  Mex.: 

discharge 84 

Rayado  River  near— 

Abreu's  ranch,  near  Cimarron,  N.  Mex. 

See  Cimarron,  N.  Mex. 
Cimarron,  N.  Mex.: 

description 51, 52 

discharge 51,52 
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Rayado  River  near— Continued. 

Cimarron,  N.  Mex.— Continued.  Page. 

discharge,  daily 53 

discharge,  monthly 54 

gage  height 52, 53 

Red  River  at— 

Arthur  City,  Tex.: 

description 79 

discharge 79 

discharge,  monthly 82 

gage  height 79-81 

Red  River  basin,  gaging  stations  in,  records 

of 79-83 

stream  flow  in 79-84 

Rugby,  Colo., 

Salado  Creek  at: 

discharge 84 

Ruleville,  Miss., 

Sunflower  River  near: 

description 77 

discharge 77 

gage  height 77 

Run-off,  definition  of 8, 9 

Run-off  in  United  States,  mean  annual,  map 

showing 12 

Russell,  G.  H.,  work  of 14 

St.  Charles  River  at— 
San  Carlos,  Colo.: 

discharge 84 

St.  Elmo,  Colo., 

Chalk  Creek  near: 

description 35 

discharge  35 

discharge,  daily 36 

discharge,  monthly 37 

gage  height 36 

Salado  Creek  at— 
Monson,  Colo.: 

discharge 84 

Rugby,  Colo.: 

discharge 84 

Salida,  Colo., 

Arkansas  River  at: 

description 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 20 

gage  height 19 

San  Carlos,  Colo., 

St.  Charles  River  at: 

discharge 84 

Sandy  Creek.    See  Big  Sandy  Creek. 
Santa  Clara  Creek  at— 
Monson,  Colo.: 

discharge 84 

Sapello  River  at^- 

Los  Alamos,  N.  Mex.: 

description 57-58 

discharge 58 

discharge,  daily 58 

discharge,  monthly 58 

gage  height 58 

Miss., 
Cold  water  River  at: 

description 73 

discharge 73 

discharge,  daily 74 


Savage,  Miss.— Continued. 

Coldwater  River  at — Continued.  Page. 

discharge,  monthly 74 

gage  height 74 

Second-foot,  definition  of 9 

Spring  Creek.    See  Big  Spring  Creek. 
Springer,  N.  Mex., 
Cimarron  River  at: 

discharge 84 

Urraca  Creek  near: 

discharge 84 

Stewart,  J.  B.,  work  of 14 

Stream  measurement,  accuracy  of 12-13 

publications  on,  by  United  States  Geolog- 
ical Survey 5, 7, 8 

Sunflower  River  at  or  near— 
Baird,  Miss.: 

description 78 

discharge 78 

gage  height 78 

Ruleville,  Miss.: 

description 77 

discharge 77 

gage  height 77 

Tables,  explanation  of 11-12 

Tallahatchie  River  at — 
Batesville,  Miss.: 

description 65 

discharge 65 

discharge,  daily CO 

discharge,  monthly 66 

gage  height 65 

Philipp,  Miss.: 

description 66-67 

dischargo 67 

discharge,  daily 68 

discharge,  monthly 68 

gage  height 67 

Tennessee  Fork  near — 
Leadville,  Colo.: 

description. 29 

discharge 29 

gage  height 30 

Tequesquite  Creek  near- 
Albert,  N.  Mex.: 

discharge 84 

Terms,  definitions  of. 8-9 

Trinidad,  Colo., 

Purgatory  River  at: 

description 40-41 

discharge 41 

discharge,  daily 42 

discharge,  monthly 42 

gage  height 41 

Tucumcari,  N.  Mex., 
Canadian  River  at: 

discharge 84 

Pajarito  Creek  near: 

discharge 84 

Vigil  Creek  near: 

discharge 84 

Una  del  Gato  Creek  near- 
Raton,  N.  Mex.: 

description 48 

discharge 48 

gage  height 48 
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Urraca  Creek  at  or  near — 

Springer,  N.  Mex.:  Page. 

discharge 84 

Webster's  ranch,  near  Springer,  N.  Mex.: 

discharge 84 

Ute  Creek  near- 
Logan,  N.  Mex.: 

description 59-00 

discharge 00 

discharge,  daily 61  63 

discharge,  monthly 64 

gage  height 60 

Ute  Park,  N.  Mex., 
Cimarron  River  at: 

description 49 

discharge 49 

discharge,  daily 50 

discharge,  monthly 51 

gage  height 49-50 

Vermejo  Creek  at  or  near— 
Colfax,  N.  Mex.: 

discharge 84 

French,  N.  Mex.: 

discharge 84 

Victor,  Colo., 

West  Beaver  Creek  near: 

description 39 

discharge,  monthly 40 

Vigil  Creek  near— 

Tucumcari,  N.  Mex.: 

discharge 84 

Wagon  Mound,  N.  Mex., 
Mora  River  at: 

discharge 84 

Waha,  II.  13.,  work  of 14 

Wallace,  G.  A.,  work  of 14 

Walensburg,  Colo., 
Cucharas  River  at: 

discharge 84 

Walters,  M.  I.,  work  of 14 


Watrous,  N.  Mex., 

Mora  River  at:  Page. 

discharge 84 

Webster's  ranch,  near  Springer,  N.  Mex., 
Urraca  Creek  at: 

discharge 84 

West  Beaver  Creek  near — 
Victor,  Colo.: 

description 39 

discharge,  monthly 40 

Wichita  Falls,  Tex., 
Wichita  River  at: 

description 83 

discharge 83 

gage  height S3 

Wichita  River  at— 

Wichita  Falls,  Tex.: 

description 83 

discharge 83 

gage  height 83 

Wimmer,  O.  M.,  work  of 14 

Wood,  B.  D.,  work  of 14 

Work,  subdivision  of 14 

Yalobusha  River  at — 
Grenada,  Miss.: 

description 75 

discharge 75 

discharge,  daily 70 

discharge,  monthly 70 

gage  height 75 

Yazoo  River  at — 
Greenwood,  Miss.: 

description 08-09 

discharge 09 

discharge,  daily 70-71 

discharge,  monthly 72 

gage  height 09 

Yazoo  River  basin,  gaging  stations  in,  records 

of 05-78 

stream  flow  in 05-78 
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SURFACE  WATER  SUPPLY  OF  THE  WESTERN  GULF  OF 
MEXICO  DRAINAGE  BASINS,  1911. 


By  W.  W.  Follett,  W.  B.  Freeman,  and  G.  K.  Larrison. 


AUTHORITY  FOR  INVESTIGATIONS. 

This  volume  is  Part  VIII  of  a  series  of  12  reports  presenting  results 
of  measurements  of  flow  made  on  certain  streams  in  the  United 
States  during  the  calendar  year  1911.  The  reports  are  listed  in  the 
following:  table: 


Papers  on  surface  water  supply  of  the  United  States,  1911. 


Part.a 

No. 

I 

301 

II 

302 

III 

303 

IV 

304 

V 

305 

VI 

306 

VII 

307 

VIII 

308 

IX 

309 

X 

310 

XI 

311 

XII 

312 

Title. 


North  Atlantic  coast. 

South  Atlantic  coast  and  eastern  Gulf  of  Mexico. 

Ohio  River  basin. 

St.  Lawrence  River  basin. 

Upper  Mississippi  River  and  Hudson  Bay  basins. 

Missouri  River  basin. 

Lower  Mississippi  River  basin. 

Western  Gulf  of  Mexico. 

Colorado  River  basin. 

Great  Basin. 

Pacific  coast  in  California. 

North  Pacific  coast. 


a  For  the  purpose  of  uniformity  in  the  presentation  of  reports,  a  general  plan  has  been  agreed  upon  by 
the  United  States  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has 
been  divided  into  12  parts,  whose  boundaries  coincide  with  natural  drainage  lines  indicated  by  the  parts 
of  the  report. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation. 
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Since  the  fiscal  year  ending  June  30,  1895,  successive  sundry  civil 
bills  passed  by  Congress  have  carried  the  following  item  and  appro- 
priations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 
Annual  appropriations  for  the  fiscal  year  ending  June  30: 

1895 $12,  500 

189G 20,  000 

1897  to  1900,  inclusive 50,  000 

1901  to  1902,  inclusive 100,  000 

1903  to  L906,  inclusive 200,000 

1907 150,  000 

1908  to  1910,  inclusive 100,  000 

1911  to  1913,  inclusive 150,  000 

In  the  execution  of  the  work  various  private  and  State  organiza- 
tions have  cooperated.  Acknowledgment  for  such  cooperation 
is  made  on  page  13,  and  also  in  connection  with  the  description  of 
each  station  affected  by  the  cooperative  work. 

PUBLICATIONS. 

Measurements  of  stream  flow  have  been  made  at  nearly  2,000 
points  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
the  Hawaiian  Islands.  During  1911  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizations  at  about  1,500  points 
in  the  United  States,  and  many  discharge  measurements  were  made 
at  other  points.  In  connection  with  this  work  data  wTere  also  col- 
lected in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country,  and 
will  be  made  available  in  the  regular  surface  water-supply  papers 
from  time  to  time.  A  complete  list  of  the  gaging  stations  maintained 
by  the  Survey  to  and  including  1910  and  a  list  of  the  papers  relating 
to  the  water  supply  of  the  country  lias  been  published  by  the  Survey 
as  Water-Supply  Paper  280.  An  index  to  the  reports  containing 
stream-flow  measurements  prior  to  1904  has  been  published  as  Water- 
Supply  Paper  1 19. 

For  each  calendar  year  there  has  been  prepared  a,  report  embodying 
the  stream-flow  data  collected  dining  that  year,  which  lias  been  pub- 
lished either  as  a  part  of  the  annual  report  of  the  Director,  as  a  bulle- 
tin, or  as  a  water-supply  paper,  as  shown  by  the  following  table: 


WESTERN   GULF    OF    MEXICO. 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
[A=  Annual  Report;  B=  Bulletin;  WS=Water-S apply  Paper.] 


Report. 


Character  of  data. 


Year. 


10th  A,  pt.  2. 
11th  A,  pt.  2. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 

B131 

16th  A,  pt.  2. 
B140 

WS11 

18th  A,  pt.  4. 

WS15 


WS16 

19th  A,  pt.  4.. 

WS  27 

WS28 

20th  A,  pt.  4.. 
WS  35  to  39... 
21st  A,  pt.  4... 
WS  47  to  52... 
22d  A,pt.  4... 

WS65,  66 

WS75 

WS  82  to  85... 
WS  97  to  100.. 
WS  124  to  135. 
WS  165  to  178. 
WS  201  to  214. 
WS  241  to  252. 
WS  261  to  272. 
WS  281  to  292. 
WS  301  to  312. 


Descriptive  information  only 

Monthly  discharge 

....do 

Mean  discharge  in  second-feet 

Monthly  discharge  (long-time  records,  1871  to  1893) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Descriptive  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,   ratings,   and  monthly  discharge 

(also  similar  data  for  some  earlier  years) . 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Descriptions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  junction  of  Missouri  and  Platte,  and  western 

United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratings, and  gage  heights,  eastern  United  States, 

eastern  Mississippi  River  and  Missouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Complete  data 

....do 

....do 

....do 

Complete  data,  except  descriptions 

do 

....do 

do 

do 


1884   to    Sept., 

1890 
1884  to*  June  30, 

1891. 
1884  to  Dec.  31, 

1892. 
1888  to  Dec.  31, 

1893. 
1893  and  1894. 

1895. 

1896. 

1895  and  1896. 

1897. 

1897. 

1897. 
1898 


1898. 

1899. 

1899. 

1900. 

1900. 

1901. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 


Note.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1911,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  and  301,  which  contain  records  for  the  New  England  streams 
from  1903  to  1911. 


8  SURFACE    WATER   SUPPLY,    1911,    PART   VIII. 

Numbers  of  water-supply  papers  containing  results  of  stream  measurements,  1899-1911. 


North  Atlantic  coast  (St.  John 
River  to  York  River) 

South  Atlantic  coast  and  eastern 
Gulf  of  Mexico  (James  River 
to  the  Mississippi) 

I  >nio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  of  Mexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


is:t!»" 


35 


(7  35,36 
36 


36 
*  36,37 

37 

37 
'i37,38 
38,z>39 
38,  r  39 

38 


1900  b 


47,  c  48 


48 

48,  h  49 

49 

49 

49,  I  50 

50 
50 
50 
51 
51 
51 


1901 


65,75 


65,75 
65, 75 

65,  75 

i  65, 66, 75 

66,75 

j  65, 66, 75 

66,75 
66,75 

66,  75 
66,75 
66,75 


1902 


82 


0  82, 83 
83 

*82,83 

j  83, 85 

84 

i  83, 84 

84 
85 
85 
85 

85 


1903 


97 


(7  97,98 


97 

i  98, 99, 100 
99 
i  98, 99 
99 
100 
100 
100 
100 


1904 


d!24,  *  125,  /126 


/  126, 127 
128 

129 

j  128, 130 

130,  m  131 

j  128, 131 

132 

133 

133, q  134 

134 

135 


1905 


1906 


1907-8 


1909 


1910 


1911 


North  Atlantic  coast  (St.  John 
River  to  York  River) 

South  Atlantic  coast  and  eastern 
Gulf  of  Mexico  (James  River 
to  the  Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  of  Mexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


d  165,  <  166,/ 
/  167, 


j  169, 


175,o 
176,  9 


177, 


ltis 
169 

170 

171 
172 
173 
174 
177 
177 
177 
178 


d 201,  «202,/203 


/  203, 204 
205 

206 

207 
208 

j  205, 209 
210 
211 

212,  q  213 
213 
214 


241 


242 
243 

244 

245 
246 
247 
248 
249 
250, q  251 
251 
252 


261 


262 

263 

264 

265 
266 
267 
268 
269 
270, q  271 
271 
272 


281 


282 
283 

284 

285 

286 
287 
2ss 
289 
290 
291 
292 


302 
303 

304 

305 
306 
307 
308 
309 
310 
311 
312 


a  Rating  tables  and  index  to  Wafer-Supply  Papers  35-39  contained  in  Water-Supply  Paper  39. 
6  Rating  tables  and  index  to  Water-Supply  Papers  47-52  and  data  on  precipitation.  Veils,  and  irrigation 
in  California  and  Utah  contained  in  Water-Supply  Paper  52. 
c  Wissahickon  and  Schuylkill  rivers  to  James  River. 
d  New  England  rivers  only. 
t  Hudson  River  to  Delaware  River,  inclusive. 
/  Susqiuhanna  River  to  Yadkin  River,  inclusive. 
g  James  River  only. 
h  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawrence  River  proper. 
j  Tributaries  of  Mississippi  from  east. 

*  Gallatin  River. 

I  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  junction  with  Platte. 
m  Platte  and  Kansas  rivers. 

"  Green  and  Gunnison  rivers  and  Grand  River  above  junction  with  Gunnison. 
o  Below  junction  with  Gila. 
v  Mohave  River  only. 

g  Great  basin  in  California,  excepting  Truckee  and  Carson  drainage  basins. 
f  Kings  and  Kern  rivers  and  south  Pacific  coast  drainage  basins. 

*  Rogue,  Umpqua,  and  Siletz  rivers  only. 

DEFINITION  OF  TERMS. 


The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  " dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  in  inches  and  acre-feet.     They  mav  be  defined  as  follows: 
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"  Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
a  measure  of  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use  of 
the  factors  given  in  the  following  table  of  equivalents. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity of  water  required  to  cover  an  acre  to  the  depth  of  1  foot. 
The  term  is  commonly  used  in  connection  with  storage  for  irrigation 

work. 

CONVENIENT    EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  second-feet  per  square  mile  into  run-off  in  depth  in  incites 

over  the  area. 


Discharge 
(second- 
feet  per 

square 
mile). 

Run-off  (deptli  in  inches). 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
.07438 
.11157 
. 14876 
. 18595 
.22314 
. 26033 
. 29752 
.33471 

1.041 
2.083 
3.124 
4.165 
5,207 
6.248 
7.  289 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.  926 
10. 041 

1.153 

2.  306 

3.  459 
4.612 
5.764 
6.917 
8.070 
9.  223 

10.376 

■> 

3 

4 

6 

7 

8 

9. . . 

Note.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Discharge 
(second- 
feet). 

Run-oil  (acre-feet). 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

1. 

1.983 
3. 967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 

166.6 
222.1 
277.7 
333.2 
3S8.8 
444.3 
499.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.0 
460.2 
517.7 

59.50 
119.0 
178.5 
238.  o 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.  0 
307.4 
368.9 
430.4 
491.9 
553.4 

2. 

3.... 

4 

5 

6 

7 

8... 

9 

Note.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 
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1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 

minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  billion  U.  S.)  cubic  feet  equals  11,570  second-feet  for  one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second -feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1 J  horsepower  equals  about  1  kilowatt. 

™        ,     .   .  .  .  .  ,      Sec. -ft.X fall  in  feet         ,  . 

To  calculate  water  power  quickly:  -  — =-= =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION    OF    DATA. 

For  each  regular  current  meter  gaging  station  the  following  data 
are  given:  Description  of  the  station,  list  of  discharge  measurements, 
table  of  daily  gage  heights,  table  of  daily  discharges,  table  of  monthly 
and  yearly  discharges  and  run-off.  For  stations  located  at  weirs  or 
dams  the  gage-height  table  is  omitted. 
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In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day,  usually  in  the  morning  and  in  the  evening.  The 
gage  height  given  in  the  table  represents  the  elevation  of  the  surface 
of  the  water  above  the  zero  of  the  gage.  All  gage  heights  affected 
by  the  presence  of  ice  in  the  streams  or  by  backwater  from  obstruc- 
tions are  published  as  recorded,  with  suitable  footnotes.  The  rating 
table  is  not  applicable  for  such  periods  unless  the  proper  corrections 
to  the  gage  heights  are  known  and  applied.  Attention  is  called  to 
the  fact  that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and 
has  no  relation  to  zero  flow  or  the  bottom  of  the  river.  In  general, 
the  zero  is  located  somewhat  below  the  lowest  known  flow,  so  that 
negative  readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report  but  can  be  determined  from  the  tables  of  daily  gage 
heights  and  daily  discharge,  as  follows: 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates  and 
discharge  in  second-feet  as  abscissas.  Then  tabulate  a  number  of 
gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  discharge  table  and  plot  the  values  on 
cross-section  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  discharge  measurements. 
After  drawing  the  rating  curve,  a  table  can  be  developed  by  scaling 
off  the  discharge  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  shall 
always  be  increasing  or  constant,  except  for  known  backwater 
periods. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 
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monthly  discharge  the  column  headed  ■•Maximum'" 
3  the  mean  fl<  -    letermined  from  the  rating  table,  for  the  day 

when  the  mean  gage  height  was  highest.     As  the  gage  height  is  the 

mean  for  the  day.  it         -  not  indicate  correctly  the  stage  when  the 

r  surface  was  at  crest  height  and  the  corresponding  discharge 

sequently  larger  than  given  in  the  maximum  column.     Like- 

.unin  hea  led    Minimum"  the  quantity  given  is  the  mean 

flowfortheda  .  the  mean  gage  height  was  lowest.     The  column 

.    _     flow  in  cubic  feet  for  each  second  dur- 
ing t.  -  mutations  for  the  remaining  columns, 
i  e  define-              _  sed. 
The  field  nieth'     -     sed  in  the  collection  of  the  data  presented  in 
•  described  in  the  introductory  sections  of 
r-S  ipply  Paper-  261  to  272.  inclusive.  '"Surface  water  supply  of 
the  United  States. 

Plat<  si    Jid  I]  show  the  average  run-off  and  rainfall  in  the  United 

States     -        tennined  from  the  measurements  «:   stream  flow  made 

by  the  G        ajical  S  rds  of  rainfall  collected  by  the 

Bureau.     Piute  III  -hows  typical  gaging  stations,  indicating 

riding  the  current  meter:  Plate  IV  shows  current 

meters1  used  in  the  work. 

ACC'URAf  Y     AND      RELIABILITY     OF      FIELD     DATA    AXD 
COMPARATIVE    RESULTS. 

The  accuracy  of  stream-flow  data  depend-  primarily  on  the  natural 

t  the  gag     gs  the  methods  and  care  with 

which  the  da!     are  1.     Errors  of  the  first  group  depend  on  the 

:  perma:.  onel  and  of  permanency  of  the  relation 

stag< 

Error-  of  th     se     ad  class  are  due.  first,  to  errors  in  observation  of 

3tage;  s  rors  in  measurements  of  How:  and,  third,  to  errors 

due  *  itage  and  flow  data. 

In  ordei         g        engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  res  added  to  the 

daily      -  -  stating  1        probable  accuracy  of  the  rating 

tables     -  >lumn  is  inserted  in  the  monthly  disa- 

ble.    For  the  rating  i  d  "  indicates,  in  9 

eral,  thai  _  urate  within  5  per  cent;  "fairly 

well  defi]  ithin   1  "poorly  defined"  or  "approxi- 

vithin  15  to  21  ".  tea  are  very  genera]  and 

are  based  on  the  plotting  individual  measurements  with  refer- 

• 

4  ±e  current  meter  as  practice  :  .  ..ed  States  Geologi- 

:  • :     1  .  :  . 


WATER-SUPPLY    PAPERS   301    TO    312       PLATE 


MAP  OF  UNITED  STATES,  SHOWING  MEAN  ANNUAL  PRECIPITATION 

Blue  lines  and  figures  indicate  average  annual  precipitation  in  depth  in  inches 


1  United  Stat,  i  V 


U.  S.  GEOLOGICAL   SURVEY 
GEORGE  OTIS  SMITH.  DIRECTOR 


WATER-SUPPLY    PAPERS   301    TO   312      PLATE    II 


MAP  OF  TOUTED  STATES,  SHOWING  MEAN  ANNUAL  RUN-OFF 

Blue  lines  and  figures  indicate  average  annual  run-off  in  depth  in  inches 


,t,    ,..,..    . 


U.   S.     GEOLOGICAL    SURVEY 


WATER-SUPPLY    PAPER    303       PLATE    III 
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J.     CABLE   STATION,   WlTH   AUTOMATIC   GAGE. 


NOTE. 


Plates  III  and  IV  are  the  same  in  Water-Supply  Papers  307  and  308,  but  by  a 
mistake  at  the  bindery  some  of  the  plates  with  caption  for  307  were  put  in  308  and 


Vice  versa. 


B.     FOR   BRIDGE   MEASUREMENT. 
TYPICAL    GAGING    STATIONS 


U.    S.    GEOLOGICAL  SURVEY 


WATER-SUPPLY   PAPER  303      PLATE  IV 
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SMALL  PRICE  CURRENT   METERS. 
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The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  column,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  Use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

The  work  in  Colorado  was  carried  on  in  cooperation  with  C.  W. 
Comstock,  State  engineer,  who  collected  the  field  data  on  the  stations 
on  the  Rio  Grande  and  furnished  the  entire  records  at  a  number  of 
other  stations,  as  noted  in  connection  with  the  station  descriptions; 
and  with  the  United  States  Forest  Service,  which  provided  the 
services  of  a  hydrographer  for  measuring  the  streams  in  the  national 
forests  and  also  furnished  the  gage  heights. 

In  New  Mexico  the  work  was  carried  on  in  cooperation  with  C.  D. 
Miller,  Territorial  engineer,  who  paid  the  field  expenses  incurred  for 
most  of  the  New  Mexico  stations  and  also  paid  the  gage  observers. 
Cooperation  with  the  Atchison,  Topeka  &  Santa  Fe  Railway  Co. 
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and    with   other   private   parties   was   arranged   by   the   Territorial 
engineer. 

The  records  for  Pecos  River  at  Dayton  and  Lakewood  were  fur- 
nished by  the  United  States  Reclamation  Service. 

Gage  heights  on  the  Rio  Pueblo  de  Taos  and  the  Rio  Lucero  were 
collected  by  the  United  States  Indian  Office. 

The  stations  on  the  Rio  Grande  in  Texas  and  Mexico  have  been 
maintained  in  cooperation  with  the  International  Boundary  Com- 
mission, Wilbur  Keblinger,  commissioner  on  the  part  of  the  United 
States;  Senor  Fernando  Beltran  y  Puga,  commissioner  on  the  part 
of  Mexico ;  and  W.  W.  Follett,  consulting  engineer  on  the  part  of  the 
United  States. 

DIVISION   OF   WORK. 

The  field  data  in  the  Rio  Grande  basin  were  collected  by  the 
United  States  Geological  Survey  under  the  direction  of  W.  B.  Free- 
man, district  engineer,  who  was  assisted  by  G.  A.  Gray,  E.  O.  Chris- 
tiansen, J.  B.  Stewart,  G.  II.  Russell,  O.  M.  Wimmer,  and  H.  B.  Waha. 
Assistance  in  New  Mexico  was  also  rendered  by  R.  L.  Cooper  and 
C.  B.  Digby,  of  the  Territorial  engineer's  office. 

With  the  exception  of  certain  data  furnished  completely  by  the 
State  of  Colorado  and  the  United  States  Reclamation  Service,  the 
computations  and  general  review  of  the  data  were  carried  on  under 
the  direction  of  R.  H.  Bolster,  hydraulic  engineer,  by  G.  K.  Larrison, 
H.  D.  Padgett,  A.  H.  Tuttle,  II.  J.  Dean,  and  M.  I.  Walters. 

The  manuscript  was  edited  by  Mrs.  B.  D.  Wood. 

BRAZOS   RIVER  BASIN. 

BRAZOS  RIVER  AT  WACO,  TEX. 

Location.— Suspension  Bridge  on  Bridge  Street,  Waco,  Tex. 

Records  available.— September  14,  1898,  to  December  31,  1911. 

Drainage  area. — 30,800  square  miles. 

Gage. — Chain;  attached  to  downstream  upper  chord  of  stiffening  truss  of  bridge. 
So  far  as  known  datum  unchanged  since  establishment  of  station. 

Channel. — Bed  is  composed  of  sand,  is  free  from  vegetation,  and  shifts.  Right  bank 
of  limestone;  not  inundated  by  floods;  left  bank  is  high  but  is  overflowed  at  flood 
stages.  A  single-span  truss  bridge  crosses  the  river  at  an  angle  of  about  76° 
about  300  feet  above  the  bridge.  A  few  hundred  feet  below  the  gage  sand  is 
taken  out  of  the  river  for  commercial  purposes.  Between  this  point  and  the  gage 
the  channel  is  modified  at  low  stages  to  direct  the  current  away  from  or  toward 
certain  discharge  pipes  from  factories. 

Discharge  measurements. — Made  from  suspension  bridge. 

Accuracy. — The  low-stage  rating  curve  is  unstable  on  account  of  the  shifting  sands. 

The  following  measurement  was  made  by  R.  G.  Tyler: 

December  27,  1911:  Gage  height,  5.2  feet;  discharge,  2,780  second-feet.  This 
measurement  does  not  agree  with  the  1907-1910  rating  curve  by  a  considerable 
difference,  and  hence  estimates  of  discharge  for  1911,  which  are  based  on  this  curve, 
are  probably  very  poor. 


WESTERN   GULF    OF    MEXICO. 
Daily  gage,  height,  in  feet,  of  Brazos  River  at  Waco,  Tex.,  for  1911. 
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Day. 


Jan. 

Feb. 

1.5 

1.0 

1.5 

1.0 

1.4 

1.0 

1.4 

.9 

1.3 

.9 

1.3 

.9 

1.1 

.8 

1.1 

.8 

1.0 

1.0 

1.0 

1.2 

1.1 

1.5 

1.1 

1.5 

1.1 

1.5 

1.0 

1.5 

1.0 

1.4 

1.0 

1.4 

1.0 

1.6 

1.1 

1.5 

1.1 

1.5 

1.1 

1.8 

1.1 

1.8 

1.0 

10.6 

1.0 

7.8 

1.0 

6.6 

1.0 

6.4 

.9 

5.5 

1.1 

4.6 

1.1 

4.2 

1.1 

1.0 

1.0 

1 

Mar. 


4.0 
3.6 
3.5 
3.3 
3.2 

3.0 
3.0 
2.9 

2.7 
2.6 

2.5 
2.5 
2.4 
2.1 
2.0 

2.0 
2.0 
1.9 
2.0 
2.0 

2.0 
2.1 
2.0 
2.0 
2.0 


2.0 

2.  0 
1 . 9 

1.0 
l.d 


Apr.  |  May. 


4.5 

3.6 

3.2 

7.1 

4.6 

3.3 

2.8 

2.4 

2.2 

2.2 

2.1 

2.0 

2.0 

1.9 

2.3 

2.6 

3.0 

2.6 

2.4 

2.2 

2.1 

2.5 

2.7 

2.4 

1.9 

1.8 

1.8 

1.8 

1.8 

1.7 

2.8 
2.2 
1.9 
1.9 
3.6 

3.3 

3.2 
3.0 
2.9 

2.8 

2.5 
2.6 
3.6 
2.4 
2.2 

2.0 
2.0 
1.9 
1.8 

1.8 

2.0 
2.0 
1.9 
1.8 
1.7 

1.6 
1.5 
1.4 
1.3 
1.3 
1.2 


June. 


1.  1 
1.0 
1.0 


2.4 
9  9. 


2.0 
1.9 
1.7 
1.5 

1.4 

1.3 
1.2 
1.2 
1.2 
1.1 

1.0 
1.0 
1.0 
1.8 
1.6 

1.5 
1.4 
1.4 
1.2 
1.1 


July. 


l.o 
.9 


1.4 

2.6 

1.6 
1.6 
2.8 
2.2 
5.5 

3.0 
5.5 

18.5 
8.1 

10.1 

7.6 
8.0 
6.2 
5.5 
9.5 

6.6 
5.1 
4.5 
4.1 
3.8 
3.2 


Aug. 


3.1 
3.0 
2.8 
2.6 

2.6 

2.5 
2.4 

3.8 
5.4 

4.6 

6.1 
5.0 
4.6 
3.6 
3.1 

2.8 
2.5 
2.3 
2.2 
2.1 

2.0 
2.0 
1.8 
2.6 
2.5 

1.5 
2.5 
5.2 
4.4 
11.5 
13.6 


Sept.  !    Oct. 


12.6 
9.0 
8.6 
7.1 

11.4 

15.5 
11.4 
13.0 
9.6 

7.8 

7.4 

6.  6 
6.0 
5.4 
6.4 

5.1 

4.8 
4.2 
3.8 
3.5 

3.4 
3.1 
5.2 
4.1 
3.4 

3.0 
2.5 
2.5 
2.5 
3.0 


3.0 

2.8 
2.8 
2.6 
2.5 

2.5 
2.4 
2.4 
2.4 
2.3 

2.3 
2.8 
3.3 
3.0 
2.5 

2.5 
2.0 
1.7 
2.5 
2.1 

2.0 
2.0 
2.0 
1.9 

1.8 

1.8 
1.8 
1.9 
1.8 
1.9 
1.9 


Nov. 


1.8 
1.8 
1.7 
1.7 
1.8 

1.8 
1.8 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.8 

1.8 

1.8 
2.0 
2.0 
1.8 
1.8 

1.8 
1.8 
1.9 

1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 


Dec. 


1.8 
1.8 
1.7 
1.7 
1.7 

1.8 
2.2 
2.0 
2.0 
2.4 

2.6 
2.4 
10.1 
8.2 
7.1 

7.4 
6.1 
4.8 
4.1 
5.0 

4.4 

9.6 
9.1 
6.  5 
6.0 

5.4 
4.6 
4.0 
4.0 
4.0 
4.0 


Daily  discharge,  in  second-feet,  of  Brazos  River  at  Waco,  Tex.,  for  1911. 


Day. 


Jan. 


Feb. 

Mar. 

8 

1,060 

8 

740 

8 

665 

6 

520 

6 

460 

6 

365 

4 

365 

4 

325 

8 

260 

14 

234 

34 

208 

34 

208 

34 

184 

34 

120 

26 

102 

26 

102 

44 

102 

34 

86 

34 

102 

70 

102 

70 

102 

11,600 

120 

5,940 

102 

4,060 

102 

3,770 

102 

2,580 

140 

1,600 

102 

1,240 

102 

86 

86 

86 

Apr.     May. 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

10 

8 

410 

16,410 

365 

70 

8 

6 

365 

8,190 

290 

70 

8 

6 

290 

7,410 

290 

56 

6 

6 

234 

4,800 

234 

56 

6 

4 

234 

13,500 

208 

70 

6 

4 

208 

24,800 

208 

70 

4 

4 

184 

13,500 

184 

70 

4 

4 

900 

17,400 

184 

102 

184 

26 

2,460 

9,410 

184 

102 

140 

234 

1,600 

5,940 

162 

102 

102 

44 

3,360 

5,280 

162 

102 

86 

44 

2,000 

4,060 

290 

102 

56 

290 

1,600 

3,220 

520 

102 

34 

140 

740 

2, 460 

365 

70 

26 

2,580 

410 

3,770 

208 

70 

420 

365 

290 

2,120 

208 

70 

14 

2,580 

208 

1,800 

102 

102 

14 

35,400 

162. 

.1,240 

56 

102 

14 

6,  180 

140 

900 

208 

70 

10 

10,500 

120 

665 

120 

70 

8 

5,600 

102 

590 

102 

70 

8 

6,300 

102 

410 

102 

70 

8 

3,490 

70 

2,220 

102 

86 

70 

2,580 

234 

1,150 

86 

86 

44 

9,200 

208 

590 

70 

86 

31 

4,060 

208 

365 

70 

70 

26 

2,120 

208 

208 

70 

70 

26 

1 ,  500 

2,  220 

208 

86 

70 

14 

1,150 

1,410 

208 

70 

70 

10 

900 

13, 700 

365 

86 

70 

460 

19,100 

86 

Dec. 


1,500 

740 

460 

4,800 

1,600 

520 
290 
184 
140 
140 

120 
102 
102 

86 
162 

234 
365 
234 
184 
140 

120 
208 
260 
184 

86 

70 
70 
70 
70 
56 


290 
140 


740 

520 
460 
365 
325 
290 

208 
234 
740 
184 
140 

102 
102 

86 
70 
70 

102 

102 
86 
70 
56 

44 
34 
26 
20 
20 
14 


70 
70 
56 

56 
56 

70 
140 
102 
102 

184 

234 

184 

10, 500 

6,660 

4,800 

5,280 
3,360 

1.800 
1,150 
2,000 

1,410 
9,410 
8,400 
3,910 
3,220 

2.  400 
1,600 

1.000 
1.000 

1,060 

1,060 


Note. — Daily  discharge  determined  from  a  rating  curve  of  doubtful  accuracy. 
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SURFACE    WATER   SUPPLY,   1011,    PART    VIII. 


Monthly  discharge  of  Brazos  River  at  Waco,  Tex.,  for  1911. 
[Drainage  area,  u0,800  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November. . . 
December. . . 

The  year 


Discharge  in  second-feet. 


Maximum. 


34 

11,600 

1,060 

4,800 

740 

184 

35, 400 

19,100 

24, 800 

520 

102 

10,500 


35,  400 


Minimum.       Mean. 


8 

4 

86 

56 

14 

4 

4 

70 

208 

56 

56 

56 


12.3 
1,120 
240 
443 
187 
33.3 
3,100 
1,720 
5,110 
177 
79.2 
2,310 


1,210 


Per 

square 
mile. 


0.0004 
.036 
.0078 
.014 
.006 
.0011 
.101 
.056 
.166 
.0057 
.0026 
.075 


.  0398 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.0005 
.04 
.01 
.02 
.01 
.001 
.12 
.06 
.19 
.01 
.003 
.01 
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Total  in 
a  ere- feet. 


756 

62. 200 
14,800 
26,  (00 
11,500 

1 .  980 

191,000 

10C),  000 

304,000 

10,900 

4,710 
142,000 


876,000 


Accu- 
racy. 


COLORADO  RIVER  (OF  TEXAS)  BASIN. 
COLORADO  RIVER  AT  AUSTIN,  TEX. 

Location. — At  the  Congress  Avenue  Bridge,  south  of  the  city  of  Austin,  to  which 
point  it  was  removed  on  the  failure  of  the  Austin  dam  in  April,  1900. 

Records  available. — December  21,  1897,  to  December  31,  1911. 

Drainage  area. — 37,000  square  miles. 

Gage. — A  staff  consisting  of  upright  posts  driven  into  the  bed  of  the  river  near  the 
bathhouse  about  150  feet  above  the  bridge.  At  stages  not  readable  on  the  staff 
gage  observations  are  made  at  the  first  pier  (from  the  north)  on  the  bridge  which 
has  been  marked  up  to  21  feet;  at  stages  above  21  feet  the  chain  gage  is  used. 

Channel. — Bed  of  stream  composed  of  sand  and  gravel;  shifts  slightly;  current 
moderately  rapid;  neither  bank  has  been  overflowed  since  the  dam  was  washed 
away.  The  low-water  level  at  this  point  has  been  gradually  falling  for  several 
years  as  a  result  of  erosion  of  the  channel  about  200  yards  below  the  highway 
bridge.  Under  the  highway  bridge  the  water  spreads  out  into  a  large  pool,  the 
outlet  of  which  is  through  two  contracted  channels  below,  the  main  one  being 
that  in  which  the  erosion  has  taken  place;  the  lowest  level  recorded  was  0.45 
foot  by  gage  August  13-20,  1910. 

Discharge  measurements. — Made  from  the  bridge.  No  measurements  were  made 
during  1911,  and  hence  estimates  of  discharge  are  withheld. 

Daily  gage  height,  in  feet,  of  Colorado  River  at  Austin,  Tex.,  for  1911. 


Day. 


1 
2 
3 
A 
5 

6 
7 
s 
9 
10 

11 
}■: 

13 

14 
15 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1.0 

1.1 

2.0 

1.6 

2.5 

1.0 

.9 

1.9 

s.o 

1.8 

1.0 

1.0 

1.1 

1.8 

1.6 

3.0 

.9 

.9 

1.9 

6.0 

1.8 

.9 

1.0 

1.1 

1.7 

1.6 

5.8 

.9 

.8 

1.8 

4.2 

1.7 

.9 

1.0 

1.0 

1.6 

1.9 

4.9 

2.0 

.8 

1.6 

2.5 

1.7 

1.0 

1.0 

1.0 

1.7 

3.2 

3.7 

2.0 

.8 

1.8 

2.5 

1.5 

1.0 

.9 

1.0 

1.7 

2.9 

3.0 

1.8 

.8 

3.2 

9.0 

1.4 

1.0 

.9 

1.0 

1.7 

2.5 

2.8 

1.6 

.8 

3.0 

10.0 

1.4 

1.0 

.9 

1.0 

1.6 

2.2 

2.5 

1.4 

.8 

2.6 

8.6 

1.4 

1.1 

.9 

.9 

1.6 

2.2 

2.3 

1.3 

.7 

2.3 

6.5 

1.4 

1.2 

.9 

.9 

1.6 

2.4 

2.0 

1.3 

.7 

2.0 

4.6 

1.3 

1.1 

.9 

1.2 

1.6 

2.5 

2.0 

1.2 

.7 

1.9 

3.0 

1.3 

1.0 

.9 

1.3 

1.5 

2.3 

2.1 

1.1 

.7 

1.9 

2.5 

1.3 

1.0 

.9 

1.2 

1.5 

2.1 

2.0 

1.1 

.  / 

1.7 

2.3 

1.4 

1.0 

.9 

1.2 

1.5 

2.0 

2.0 

1.0 

.7 

1.5 

2.3 

1.4 

1.0 

1.0 

2.0 

1.4 

1.8 

2.0 

1.0 

1,6 

1.4 

2.2 

1.3 

1.0 

.9 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 

7.5 

3.8 


WESTERN    GULF    OF    MEXICO.  17 

Daily  gage  height,  in  feet,  of  Colorado  River  at  Austin,  Tex.,  for  1911 — Continued. 


Dav. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


I.o 
l.o 
1.1 
1.1 
I.  I 

1.1 
1.1 
1.  1 
L.2 
1.2 

1.2 
1.2 

1.  1 
I.  1 
1.1 

1.  1 


Feb. 


1.9 
1.7 
1.5 

1.8 
1.9 

2.2 

8.(1 
9.0 
8.2 
6.4 

4.8 
3.2 
2.6 


Mar. 


1.1 
1.  I 
1.1 
1.5 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

i.;. 

1.5 


Apr. 


1.8 
6.2 
6.3 
4.5 
3.5 
2.4 
1.8 
3.6 
8.0 
5.0 

3.9 
3.7 
2.9 
2.5 
2.4 


May. 


2.0 
2.3 

2.  3 
•2.2 
2.1 

l.s 
l.r, 
1.1 
1.3 
1.3 

1.1 

I.  1 
l.o 
l.o 

1.0 
1.0 


June. 


L.O 
1.0 
.9 
.9 
.9 


July. 


1.5 
1.5 
1.6 
1.8 
3.5 

4.5 
2.9 
2.6 
2.5 
2.4 

2.3 
5.2 
6.6 
4.3 
3.1 
2.4 


Aug. 


1.6 
1.6 
1.5 
1.4 
1.3 

1.1 
1.0 

.9 
.9 
.9 

.9 
.9 
1.8 
1.4 
6.0 
5.2 


Sept. 


2.0 
1.9 

1.8 
1.8 
1.8 

1.6 
1.5 
1.4 
1.5 
1.5 

1.5 
1.8 
1.8 
1.7 

1.8 


Oct. 


I.:; 

1.3 
1.2 
L.2 
1.2 

1.2 
1.3 

I.  i 
1.3 
1.3 

1.3 
1.3 
1.2 

1.2 
1.1 
1.0 


Nov. 


Dec. 


2.6 
2.2 
2.0 
1.8 
1.6 

1.5 
1.4 
2.0 
2.5 
2.4 

2.3 
2.1 
2.0 
1.8 
1.7 
1.6 


EVAPORATION  AT  AUSTIN,  TEX. 

The  rate  of  evaporation  at  Austin  has  been  measured  during  1911  at  a  station  at 
the  residence  of  H.  B.  Beck,  adjoining  Hyde  Park.  A  cement  pit  5  feet  square  and 
5  feet  deep  is  kept  practically  full  of  water  in  which  floats  a  galvanized  pan,  30  inches 
long  by  24j1g-  inches  wide,  so  that  1  gill  of  water  will  raise  the  level  of  the  water  0.01 
inch  over  the  surface  of  the  pan.  The  pan  is  protected  from  waves  and  other  dis- 
turbing influences  by  a  border  of  floating  planks.  The  results  of  the  measurements 
are  shown  in  the  following  table: 

The  total  evaporation  for  the  year  amounted  to  50.92  inches;  rain  fell  on  58  days 
of  the  year. 

Evaporation  data  for  1911  at  Austin,  Tex. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.14 
.14 
.14 
.14 
.16 

.16 

.16 
.08 
.08 
.12 

.13 
.20 

R. 

R. 
.05 

.05 
R. 
R. 

.07 
.03 

.09 
.17 
R. 
.04 
.03 

.02 
.01 
.00 
.08 
.14 
.09 

0.01 
.12 
.11 
.17 
.03 

.08 
.09 
.07 
R. 
R. 

.02 
R. 
.03 
.02 
.01 

.02 
R. 
R. 
.12 
.18 

.18 

.     .14 

.15 

.15 

.02 

R. 
R. 
R. 

R. 

0.11 
.13 
.08 
.09 

.04 
.04 
.18 
.14 
.14 

.07 
.16 
.22 
R. 
.18 

R. 
R. 
R. 

.08 
R. 

.12 
.14 
.14 
R. 
R. 

.20 
.08 
.14 
.10 
.04 

0.11 
.14 
.12 
.15 

.17 

.19 
.31 
.16 
R. 
.10 

.13 
.12 
.24 
R. 

.05 

.10 
R. 
R. 
R. 
R. 

.08 
.56 
R. 
.14 
R. 

.02 
.08 
.04 
.06 

0.14 
R. 

.03 
.01 
.17 

.09 
.20 
.07 
.20 
.19 

.10 
R. 

.07 
.18 
.16 

.16 
.15 

.19 
.08 
.18 

.22 
.28 
.24 
.  24 

.28 

.20 
.20 
.18 
.18 
.17 
.14 

0.24 
.27 
.24 
.20 
.23 

.28 
.26 
.27 
.27 
.26 

.23 
.24 
.23 

.25 
.30 

.27 
.27 
.28 
.21 
.34 

.27 
.20 
.30 
.25 
.29 

.36 
.30 
.28 
.31 
.26 

0.20 
.16 
.16 
.32 
.26 

R. 
.14 

.22 
.30 
.23 

.26 
.26 
.26 
.23 
R. 

.14 
R. 
.24 

.28 
.25 

.31 
.37 
.32 
.39 
.28 

.25 
.30 
.30 
.26 
.34 
.30 

0.35 

.28 
.34 
.30 

.48 

.18 
.28 
.32 
.38 
.22 

.28 
.33 
.29 
.28 
.12 

.25 
.29 
.35 
.29 
.35 

.33 
.34 
.30 
.30 
R. 

.25 

.30 
.00 
.10 
.32 
.26 

0.22 
.26 
.30 
.23 
.23 

.24 
.24 
.22 
.22 
.31 

.25 
.26 
.29 
.22 

.28 

.26 
.22 
.24 
.32 
.16 

.08 
R. 
.11 
.17 
.25 

.25 
.35 
.24 
R. 

.27 

0.27 
.19 
.22 
.15 
.18 

R. 
.01 
.20 
.10 

.00 

R. 
R. 
R. 
R. 
R. 

.23 
.13 
.12 

.12 

.  1- 

.14 
R. 
.08 
.06 
.08 

.12 
.10 
.12 

R. 

R. 
.06 

0.18 
.00 
.03 
.04 
.08 

R. 
R. 

R. 

.03 
.08 

.06 
.04 
.02 
.03 
.04 

.08 
.18 
.00 
.03 
.04 

.08 
.03 
.04 
.10 
.01 

.06 
.04 
.04 
.03 
.02 
.10 

0.08 

2 

.06 

3 

.14 

4 

.06 

5... 

.10 

6 

.08 

7 

R. 

8... 

R. 

9 

R. 

10 

R. 

11 

.08 

12 

.12 

13 

.08 

14 

.06 

15 

.08 

16 

.00 

17... 

.01 

18... 

R. 

19 

R. 

20 

.12 

21 

.01 

22 

.00 

23 

.00 

24 

R. 

25 

R. 

26 

.00 

27 

.12 

28 

R. 

29 

.12 

30 

.00 

31 

.04 

Total 

2.52 

1.72 

2.62 

3.07 

4.70 

7.96 

7.33 

8.58 

6.69 

2.86 

1.51 

1.36 

Note.— Total  for  year=  50.92  inches=4.24  feet;  58  days  rain  (R.). 
67443°— wsp  308—13 2 
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COLORADO  RIVER  AT  COLUMBUS,  TEX. 

Location. — Highway  bridge  east  of  Columbus,  Tex. 

Records  available. — January  1,  1903,  to  December  31,  1911. 

Drainage  area. — 40,000  square  miles. 

Gage. — Marked  on  the  downstream  side  of  pier  on  the  west  side  of  the  river.  No 
change  of  datum  so  far  as  known. 

Channel. — Bed  is  composed  of  gravel  and  sand  and  is  fairly  permanent.  At  low 
stages  the  channel  is  unobstructed  by  piers,  but  at  high  stages  the  flow  is 
obstructed  by  two  piers.  At  extreme  high  stages  the  left  bank  is  overflowed 
for  several  hundred  feet  under  the  trestle  approach  to  the  bridge. 

Discharge  measurements. — Made  from  the  bridge. 

The  following  discharge  measurement  was  made  by  R.  G.  Tyler: 
December,  1911:  Gage  height,  10  feet;  discharge,  3,890  second-feet.     This  measure- 
ment plots  about  30  per  cent  in  excess  of  the  1907-1910  rating  curve,  and  hence  esti- 
mates of  discharge  for  1911  which  are  based  on  this  curve  are  probably  very  poor. 

Daily  gage  height,  in  feet,  of  Colorado  River  at  Columbus,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1. 

7.4 
7.  7 
6.5 
6.4 
6.2 

6.1 
6.0 
6.0 
5.9 
5.8 

5.8 
5.6 
5.6 
5.5 
5.5 

5.4 
5.4 
5.3 
5.2 
5.3 

5.2 
5.2 
5.2 
5.2 
5.1 

5.1 
5.1 
5.0 
5.0 
5.0 
5.0 

4.9 
4.8 
4.8 
4.8 
4.7 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
6.6 
12.5 

8.8 

7.9 

7.4 

20.2 

21.3 

18.7 
14.4 
12.2 

10.9 
10.0 
9.4 

8.9 
8.4 

8.1 
7.4 
7.2 
7.2 
7.1 

7.0 
7.0 

6.8 
6.7 
6.6 

6.5 
6.4 
6.3 
6.2 
7.5 

6.5 
6.4 
6.7 
7.5 
7.9 

15.1 

10.0 

8.2 

7.0 

6.7 
6.5 

6.7 

7.8 

7.5 

10.8 

10.7 

8.2 
8.7 
10.  2 
8.2 
8.6 

8.2 
8.2 
8.3 
8.6 
8.2 

7.8 

7.3 

7.1 

19.2 

15.2 

13.7 
12.5 
11.5 
13.3 
15.1 

18.2 
16.5 
14.2 
13.1 
11.8 

17.5 
14.4 
15.1 
13.4 
16. 1 

14.8 
13.4 
12.2 
11.1 
10.3 

9.7 
13.8 
14.6 
14.8 
11.4 

9.4 
8.9 
8.4 
8.2 
9.2 

12.5 
9-6 
8.8 
8.2 
7.9 

7.6 
7.4 
7.2 
7.0 
6.8 
6.6 

6.5 
6.4 
6.2 
6.0 
5.9 

5.8 
5.8 
7.7 
7.5 
7.3 

7.1 
6.9 
6.8 
6.6 
6.2 

6.0 
5.9 
5.8 
5.7 
5.  7 

5.6 
6.5 
7.1 
6.0 
5.9 

5.8 
5.6 
5.5 
5.4 

5.4 

5.3 
5.3 
5.2 
5.0 
4.9 

4.9 
4.9 
4.9 
5.0 
5.3 

5.2 
5.1 
5.0 
5.0 
5.0 

5.1 
5.1 
5.2 
5.3 
6.5 

6.4 
8.8 
12.7 
11.6 
10.6 

9.6 
9.3 
8.9 
14.9 
17.0 
L3.6 

12.0 
10.8 
9.8 
9.1 
8.5 

8.0 

7^4 
10.8 
10.9 

9.8 
8.9 
8.2 
7.9 
7.6 

7.4 
7.1 
6.9 
6.7 
6.6 

6.6 
6.5 
6.4 
6.3 
6.2 

6.1 
6.0 
5.9 
5.9 
6.0 
5.9 

9.8 
15.0 
19.6 
15.7 
13.2 

11.5 
10.3 
17.2 
22.2 
20.6 

16.1 
14.3 
12.5 
11.4 

10.5 

9.7 
9.1 
8.7 
8.3 
8.0 

7.6 
7.4 
7.3 
7.2 
7.1 

7.0 
7.1 
7.0 
6.8 
6.6 

7.0 
6.9 
7.2 

7.4 
7.1 

6.9 
6.8 
6.7 
6.6 
6.4 

6.2 
6.2 
6.6 
7.4 
6.8 

6.4 
6.3 
6.1 
6.0 
5.9 

5.9 
5.8 
6.8 
6.7 
6.6 

6.4 
6.3 
6.2 
6.1 
6.1 
6.6 

6.4 
6.2 
6.1 
6.0 
5.9 

5.8 
6.1 
6.5 
6.7 
6.8 

6.6 
6.5 
6.3 
6.1 
6.0 

5.9 
5.9 
5.8 
5.8 
5.7 

5.7 
5.6 
5.6 
5.5 
5.4 

5.4 
5.3 
5.2 
5.2 
5.1 

5.0 

2 

5.0 

3 

4.9 

4 

4.9 

5 

4.8 

6 

4.8 

7 

4.8 

8 

4.8 

9.   . 

4.8 

10 

5.6 

11 

12.5 

12 

6.8 

13 

6.6 

14 

6.4 

15 

14.5 

16 

17.5 

17... 

13.5 

18... 

11.3 

19 

10.2 

20 

12.7 

21 

11.3 

22 

9.9 

23 

8.6 

24 

8.1 

25 

7.9 

2f> 

7.8 

27 

8.2 

28 

9.4 

29 

8.9 

30.... 

8.7 

31.... 

8.4 
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Daily  discharge,  in  second-feet,  of  Colorado  River  at  Columbus,  Tex.,  for  1911. 


Day. 


1 

2 
3 

4 

5 

6 

7 
8 
9 

10 

11 
12 
13 

14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26, 
27. 
28. 
29. 
30. 
31 


Jan. 


1 ,  520 

1 ,  700 

1,000 

950 

850 

soo 

750 
750 
700 
650 

650 
550 
550 
500 

500 

450 
450 
400 
350 
400 

350 
350 
350 
350 
305 

305 
305 
260 
260 
260 
260 


Feb. 


215 
175 
175 
175 
135 

135 
135 
135 
100 

100 

100 
70 
70 
70 
70 

70 

70 

70 

1,060 

5;260 

2,430 
1,820 
1,520 
14, 300 
15, 900 

12, 100 
6,990 
5,010 


Mar. 


3,970 
3, 270 
2,850 
2, 500 
2,150 

1,940 
1,520 
1,400 
1,400 
1,340 

1,280 
1,280 
1.170 
1,120 
1,060 

1,000 
950 
900 
850 

1,580 

1,000 
950 
1,120 
1,580 
1,820 

7,690 
3, 270 
2  010 
1,280 
1,120 
1,000 


Apr. 


1,120 
1,760 
1,580 
3,890 
3,810 

2,010 
2,360 
3,410 
2,010 

2,290 

2,010 
2,010 

2,080 
2,290 
2,010 

1,760 
1,460 
1,340 

12,800 
7,790 

6,340 
5,260 
4, 450 
5,980 
7,690 

11,400 
9,260 
6,  790 
5,800 
4,690 


May. 


10, 500 
6,990 
7,690 
6,070 
8,780 

7, 390 
6,070 
5, 010 
4, 130 
3,490 

3,060 
6,430 
7,190 
7, 390 
4,370 

2,850 
2,500 
2,150 
2,010 
2,710 

5,260 
2,990 
2,430 
2,010 
1,820 

1,640 
1,520 
1,400 
1,280 
1,170 
1,060 


June. 


1,000 
950 
850 
750 
700 

650 

650 

1,700 

1,580 

1,460 

1,340 
1,220 
1,170 
1,060 
850 

750 
700 
650 
600 
600 

550 

500 

1,340 

750 

700 

650 
550 
500 
450 
450 


July. 


400 
400 
350 
260 
215 

215 
215 
215 
260 

400 

350 
305 
260 
260 
260 

305 
305 
350 
400 
1,000 

950 
2, 430 
5,440 
4,530 
3,730 

2,990 
2,780 
2, 500 
7,490 
9, 860 
6, 250 


Aug. 

Sept. 

Oct. 

Nov. 

4,850 

3, 130 

1,280 

950 

3, 890 

7, 590 

1,220 

850 

3, 130 

13, 400 

1,400 

800 

2,640 

8,330 

1,520 

750 

2,  220 

5,890 

1,340 

700 

1,880 

4,450 

1,220 

650 

1,700 

3,  490 

1,170 

800 

1,520 

10, 100 

1,120 

1,000 

3,890 

17,400 

1,060 

1,120 

3,970 

14,900 

950 

1,170 

3,130 

8,780 

850 

1,060 

2,500 

6,890 

850 

1,000 

2,010 

5, 260 

1,060 

900 

1,820 

4,370 

1,520 

800 

1,640 

3,650 

1,170 

750 

1,520 

3,060 

950 

700 

1,340 

2,640 

900 

700 

1,220 

2,360 

800 

650 

1,120 

2,080 

750 

650 

1,060 

1,880 

700 

600 

1,060 

1,640 

700 

600 

1,000 

1,520 

650 

550 

950 

1,460 

1,170 

550 

900 

1,400 

1,120 

500 

850 

1,340 

1,060 

450 

800 

1,280 

950 

450 

750 

1,340 

900 

400 

700 

1,280 

850 

350 

700 

1,170 

800 

350 

750 

1,060 

800 

305 

700 

1,060 

Doc. 


215 
215 
175 

175 
175 
175 
175 
550 

5,260 
1,170 
1,060 
950 
7,090 

10, 500 
6,160 
4,290 
3,410 
5,440 

4,290 
3,200 
2,290 
1,940 
1,820 

1,760 
2,010 
2,850 
2,500 
2,360 
2,150 


Note.— Daily  discharge  determined  from  a  rating  curve  of  doubtful  accuracy. 

Monthly  discharge  of  Colorado  River  at  Columbus,  Tex.,  for  1911. 
[Drainage  area,  40,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


1,700 

15, 900 

7,690 

12,800 

10, 500 

1,700 

9,860 

4,850 

17, 400 

1,520 

1,170 

10,500 


260 

70 

850 

1,120 

1,060 

450 

215 

700 

1,060 

650 

305 

175 


575 
2,440 
1,820 
4,250 
4,170 

856 
1,800 
1,810 
4,770 
1,030 

704 
2,420 


0.014 
.061 
.046 
.106 
.104 
.021 
.045 
.045 
.119 
.026 
.018 
.060 


0.02 
.06 
.05 
.12 
.12 
.02 
.05 
.05 
.13 
.03 
.02 
.07 


35,400 
136, 000 
112,000 
253,000 
256, 000 

50,900 
111,000 
111,000 
284,000 

63,300 

41,900 
149,000 


17,400 


70 


2,210 


.055 


1,600,000 
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RIO  GRANDE  BASIN. 

SEEPAGE  INVESTIGATIONS  ON  THE  RIO  GRANDE. 

An  attempt  to  determine  the  gains  and  losses  due  to  seepage  on  the  Rio  Grande,  by 
measuring  the  river  and  all  tributaries  at  various  points  between  the  State  bridge  near 
Lobatos,  Colo.,  and  San  Marcial,  N.  Mex.,  was  made  by  G.  H.  Russell,  junior  engineer. 
A  series  of  measurements  at  different  times  had  been  planned,  but  as  yet  these 
additional  measurements  have  not  been  made. 

The  work  was  begun  at  the  State  bridge  near  Lobatos,  Colo.,  on  March  7,  and  meas- 
urements were  successively  made  down  the  river  as  far  as  San  Marcial,  N.  Mex.,  the 
last  measurement  being  made  March  23. 

The  gage-height  record  shows  a  practically  uniform  stage  of  the  river  at  Lobatos 
during  this  period,  but  a  rise  at  Buckman,  N.  Mex.,  of  0.7  feet  on  March  11.  This  rise 
is  thought  to  have  been  caused  mostly  by  Chama  River,  which  enters  the  Rio  Grande 
a  short  distance  above,  but  a  part  was  undoubtedly  due  to  melting  of  snow  and  a  rain 
which  occurred  in  the  region  around  Taos  about  March  7.  This  rise,  however,  pre- 
ceded the  measurements  all  the  way  down,  and  as  the  Buckman  gage  record  shows  the 
stage  of  the  river  to  have  been  practically  constant  for  the  several  days  succeeding  the 
rise  during  which  measurements  were  made,  it  is  thought  that  the  condition  of  the 
river  was  fairly  even  throughout  the  period. 

From  the  State  line  down  to  a  point  a  few  miles  below  Embudo  the  river  flows 
through  a  box  canyon  which  is  cut  in  a  lava  formation  and  ranges  in  depth  from  50 
feet  at  the  State  line  to  about  1,000  feet  at  Embudo.  In  this  stretch  the  river  is  accessi- 
ble at  only  a  few  places,  as  little  water  is  contributed  over  the  surface  except  by  Red 
River,  Rio  Pueblo  de  Taos,  and  Embudo  Creek.  The  water  flowing  at  the  heads  of 
several  other  streams  sinks  soon  after  it  reaches  the  sheet  of  lava  that  borders  the 
river  on  either  side  and  enters  the  river  as  seepage. 

Between  Embudo  and  Buckman  the  canyon  widens  out  into  a  narrow  valley  in 
which  some  irrigation  is  carried  on,  and  the  river  spreads  out  over  a  sandy  bed  and 
among  islands. 

From  Buckman  the  river  flows  in  a  comparatively  narrow  channel  through  White 
Rocks  Canyon  to  Cochiti.  At  Cochiti  the  valley  opens  again  into  a  flat  sandy  plain, 
and  thence  practically  to  San  Marcial  the  river  spreads  out  over  a  broad  bed  and 
among  sand  bars.     Along  this  stretch  considerable  irrigation  is  practiced. 

The  following  tables  show  the  results  of  the  discharge  measurements  of  the  tribu- 
taries and  of  the  Rio  Grande  at  Lobatos,  Dunn's  ranch,  Velarde,  San  Juan,  Buckman, 
Cochiti,  Bernalillo,  Albuquerque,  Belen,  and  San  Marcial,  including  the  record  of 
daily  gage  heights  taken  from  automatic  gages  at  Lobatos  and  Buckman.  for  the 
period  covered  by  the  investigation. 

At  the  Lobatos,  the  mouth  of  the  Rio  Hondo,  San  Juan,  Buckman,  Cochiti,  and  San 
Marcial,  very  good  measurements  of  the  Rio  Grande  were  obtained.  Conditions  at 
the  other  measured  sections  were  unfavorable  and  results  are  only  fair. 

It  should  be  noted  that  the  river  loses  little,  if  any,  water  by  diversion  or  otherwise 
above  Embudo,  and  that  below  Embudo  more  or  less  water  is  being  diverted  for 
irrigation;  also,  that  in  the  lower  stretch  considerable  loss  from  evaporation  results 
from  the  spreading  of  the  river  over  so  much  area  and  the  openness  of  the  valley. 

The  tables  show  an  increase  in  seepage  from  Lobatos  to  San  Juan,  a  decrease  through 
the  open  valley  from  San  Juan  to  Buckman,  and  an  increase  through  White  Rocks 
Canyon  from  Buckman  to  Cochiti  and  as  far  as  Albuquerque.  Below  Albuquerque 
the  increase  from  seepage  lessens,  and  the  lessening  continues  as  far  as  San  Marcial. 
The  decrease  in  flow  below  Albuquerque  is  probably  to  a  large  extent  due  to  evapora- 
tion, for  at  the  time  of  the  measurements  very  little  water  was  being  diverted  for 
irrigation.  Below  Albuquerque  the  river  probably  receives  little  if  any  seepage 
water. 
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Seepage  measurements  on  the  Rio  Grande  from  Lobatos,  Colo.,  to  San  Martial,  N.  Mex. 

[Second-feet.] 


OS 

i 

$ 

A 

Stream. 

Place. 

Dis- 
charge. 

In- 
crease 
in  dis- 
charge 
of  Rio 
Grande 
over 
that 
near 
Loba- 
tos. 

Surface 
contri- 
butions 

be- 
tween 
sec- 
tions. 

Surface 
contri- 
bution 
to  Rio 
Grande 

be- 
tween 
Loba- 
tos and 

the 
meas- 
ured 
sec- 
tion. 

In- 
crease 
in  dis- 
charge 
over 
surface 
contri- 
bution 

be- 
tween 
Loba- 
tos and 
meas- 
ured 
sec- 
tion. 

Remarks. 

7 

Rio  Grande 

Costilla  Creek . . . 
Latir  Creek 

Lobatos 

Mouth 

do 

426 

0 

1 

30 

3 

594 

13 

50 

0 

7 

7 

8 

Rio  Colorado  . . . 
Cebolla  Creek . . . 

Rio  Grande 

Rio  Hondo 

Rio   Pueblo  de 
Taos. 

Hondo  Creek 

No  Agua 

Below  Questa. 
Mouth 

Dunn's  ranch. 

Mouth 

Los  Cordovas. 

Mouth 

q 

Estimated. 

10 
q 

168 

34 

34 

134 

Good  measurement. 

1? 

1? 

Not    visited;    no    dis- 

13 

Embudo  Creek.. 
Truchas  River. . 

Rio  Grande 

do 

Dixon... 

68 

0 

860 

863 

530 

26 

4 

8 
1,400 
1,390 

144 

1,590 

1,775 

1,750 

90 

3 

0 

1,715 

charge. 

13 

Mouth 

Velarde 

San  Juan 

Mouth 

do 

do 

do 

13 
14 

434 
437 

a  131. 7 

165.7 
165.7 

268.3 
271.3 

No  water  diverted. 

14 

RioChama 

Santa  Cruz  Creek 
Santa  Clara 

Creek. 
Pojague  Creek... 

14 

15 

15 

15 

17 

Rio  Grande 

do 

Buckman 

Cochiti 

Mouth 

Bernalillo 

Albuquerque  . 

974 
964 

568 

733.7 
733.7 

240.3 
230.3 

Do. 
Do. 

18 

Rio  Jemez 

Rio  Grande 

do 

do 

18 
20 
?1 

1,164 
1,349 
1,324 

144 

877.7 
877.7 
877.7 

286.3 
471.3 
446.3 

Fair  measurement. 
Do. 
Do. 

M 

Rio  Puerco 

Rio  Salado 

Mouth 

do 

?3 

?3 

Alamillo  Creek.. 

do... 

23 

Rio  Grande 

San  Marcial . . . 

1,289 

93 

970.7 

318.3 

Good  measurement. 

a  Cieneguilla  Creek  running  0.7  second-foot  Mar.  12, 1911. 

Daily  gage  height,  in  feet,  and  discharge,  in  second  feet,  of  Rio  Grande  near  Lobatos, 
Colo.,  Buckman,  N.  Mex.,  and  San  Marcial,  N.  Mex.;  Rio  Colorado  below  Questa, 
N.  Mex.,  and  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.,  Mar.  7-23,  1911. 


Date. 

Rio  Grande  near 
Lobatos. 

Rio  Grande  near 
Buckman. 

Rio  Grande  near 
San  Marcial. 

Rio  Colorado 
below  Questa. 

Rio  Pueblo  de 
Taos  at  Los 
Cordovas. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Mar.    7 

1.7 

1.65 

1.65 

1.7 

1.7 

1.8 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 

1.65 

1.7 

1.7 

1.7 

1.75 

345 
320 
320 
345 
345 
400 
430 
430 
400 
372 
345 
345 
320 
345 
345 
345 
372 

5.15 
4.15 
3.75 
3.95 
4.70 
4.25 
3.55 
3.55 
3.40 
3.25 
3.25 
3.35 
3.45 
3.45 
3.55 
3.50 
3.50 

3,440 
2,190 
1,760 
1,960 
2,840 
2,300 
1,560 
1,560 
1,420 
1,200 
1,200 
1,260 
1,3C0 
1,360 
1,450 
1,400 
1,400 

10.90 
11.00 
12.45 
11.50 
11.35 
11.40 
11.55 
12.10 
11.25 
10.75 
10.80 
10.85 
10.95 
11.05 
11.05 
11.15 
11.30 

620 
800 
3,380 
1,870 
1,620 
1,700 
2,130 
3,700 
2,020 
1,160 
1,240 
1,290 
1,380 
1,480 
1,480 
1,570 
1,720 

2.3 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.35 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

1.30 
1.22 
1.28 
1.38 
1.65 
1.35 
1.42 
1.30 
1.30 
1.35 
1.32 
1.30 
1.35 
1.38 
1.40 
1.42 
1.38 

45 

8 

35 

9 

43 

10 

56 

11 

101 

12.... 

52 

13... 

62 

14 

45 

15 

45 

16 

52 

17 

48 

18 

45 

19 

52 

20 

56 

21 

59 

22 

62 

23 

56 

22 
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RIO  GRANDE  AT  THIRTYMILE  BRIDGE,  NEAR  CREEDE,  COLO. 

Location. — In  the  Rio  Grande  National  Forest,  about  30  miles  west  of  Creede,  in 
sec.  13,  T.  40  N.,  R.  4  W.,  half  a  mile  downstream  from  the  dam  site  of  the  Farmers' 
Union  Irrigation  Co.'s  reservoir;  200  feet  above  mouth  of  big  Squaw  Creek. 

Records  available.— June  18,  1909,  to  October  4,  1911. 

Drainage  area. — 1G3  square  miles  (measured  from  topographic  sheets). 

Gage. — Chain  gage  200  feet  upstream  from  Thirtymile  Bridge;  washed  out  October 
5,  1911. 

Channel. — Somewhat  shifting  after  high  water. 

Discharge  measurements. — Made  from  car  and  cable  except  during  low  stages, 
when  they  are  made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  records  are 
discontinued. 

Diversions. — So  far  as  known  no  water  is  diverted  above  the  station  and  therefore 
the  records  represent  the  natural  run-off. 

Accuracy. — Although  the  channel  shifts  somewhat  at  this  station,  sufficient  measure- 
ments have  been  made  to  afford  a  basis  for  reliable  estimates. 

Cooperation. — Field  data  furnished  through  the  courtesy  of  Mr.  O.  P.  Pennock, 
of  Creede. 


Discharge  measurements  of  Rio 

Grande  at  Thirtymile  Bridge,  near  Creede,  Colo., 

in  1911. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  23 

May     3 

5 

O.  P.  Pennock 

Feet. 
3.26 
3.38 
4.16 
4.47 
4.81 
4.68 
4.54 
5.35 
5.19 
5.49 
5.68 
5.88 
6.18 
6.45 
7.14 
4.62 
4.49 
3.32 

Sec-feet. 
237 

do 

254 

...do... 

462 

6 

.do... 

577 

8 

do 

681 

10 

...  .do 

609 

20 

...do... 

571 

24 

do 

914 

26 

do 

827 

31 

do 

958 

B.  S.  Clayton 

981 

3 

1,120 

4 

do 

1,260 

6 

.  .do...                                            

1,480 

8 

.do. 

1,880 

July   25 
26 

P.  S.  Clayton 

551 

do 

507 

Aug.     9« 

182 

a  Poor  measurement. 

Daily  gageheight,  in  feet,  of  Rio  Grande  at  Thirtymile  Bridge,  near  Creede,  Colo.,  for  1911 

[O.  P.  Pennock,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

3.2 

3.3 

3.35 

3.75 

4.15 

4.4 
4.5 
4.7 
4.9 
4.75 

4.45 

4.55 

4.6 

4.3 

4.3 

5.95 
6.0 
6.05 
6.35 
6.6 

6.7 

6.7 

7.15 

7.25 

6.85 

6.85 

6.65 

6.3 

6.2 

6.1 

5.4 

6.05 

6.15 

5.8 
5.5 

5.4 

5.4 

5.2 

4.95 

4.85 

4.7 

4.65 

6.05 

5.6 

5.3 

3.8 

3.7 

3.7 

3.55 

3.45 

3.4 

3.35 

3.25 

3.2 

3.35 

3.25 

3.15 

3.15 

3.1 

3.15 

2.8 

2.8 

2.85 

2.85 

2.8 

2.75 

2.7 

2.65 

2.65 

2.65 

2.6 

2.65 

3.1 

2.9 

2.9 

5.0 
4.75 
4.35 
3.95 

16.... 

4.35 

4.65 

5.0 

5.05 

4.55 

4.5 
4.8 
5.2 
5.5 
5.45 

5.3 

5.05 

5.25 

5.35 

5.5 

5.65 

6.2 
6.0 
6.0 
6.3 
6.1 

6.4 
6.2 
6.1 
5.9 
5.6 

5.5 
5.6 
5.6 
5.4 
5.7 

5.05 

4.8 
4.8 
5.1 
4.95 

4.9 

4.75 

4.75 

4.6 

4.6 

4.45 

4.3 

4.3 

4.1 

4.0 

3.9 

3.3 

3.15 

3.1 

3.05 

3.0 

3.1 

3.7 

3.4 

3.15 

3.05 

3.0 
3.05 
3.0 

2.95 
2.85 

2.8 

2.85 

2.75 

2.7 

2.8 

2.75 

2.65 

2.65 

3.25 

2.8 

2.7 

3.35 

3.3 

3.2 

3.35 

4.3 

2 

17 

3 

IS... 

4... 

19 

5... 

20. . . . 

6... 

21 

7.. 

22. . . . 

23.... 
24.... 
25.... 

26.... 
27.... 
28. . . . 
29.... 
30.... 
31   . 

3.15 
3.2 
3.15 
3.1 

3.35 

3.45 

3.6 

3.5 

3.3 

8 

9 

10... 

11 

12... 

13 

14 

15 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  at  Thirtymile  Bridge,  near  Creede,  Colo., 

for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

213 
235 
246 

344 
458 

537 
571 
641 
715 
659 

554 
588 
605 
505 
505 

521 
623 
753 

773 

588 

571 
677 
835 
973 
949 

879 
773 
857 
902 
973 
1,050 

1,140 
1,160 
1,190 
1,350 
1,560 

1,620 
1,620 
1,880 
1,950 
1,700 

1,700 
1,560 
1,360 
1.300 
1,240 

1,300 
1,180 
1,180 
1,360 
1,240 

1,410 
1,300 
1,240 
1,140 
980 

930 
980 
980 
880 
1,030 

880 
1,210 
1,260 
1,080 

930 

880 
880 
790 
678 
641 

587 
570 
1,210 
980 
830 

717 
623 
623 
735 

678 

659 
605 
605 
553 
553 

503 
455 
455 
395 
367 
339 

313 

287 
287 
251 
228 

217 
206 
185 
175 

206 

185 
165 
165 
155 
165 

195 
165 

155 
146 
137 

155 

287 
217 
165 
146 

137 
146 
137 
129 
113 
105 

105 
105 
113 
113 
105 

98 
92 
86 
86 
86 

81 
86 
155 
121 
121 

113 

98 
92 
105 
98 

86 
86 
185 
105 
92 

206 
195 
175 
206 
455 

697 

2 

605 

3 

471 

4 

353 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

203 
213 
203 
193 

240 
269 
305 
281 
235 

23 

24 

25 

26 

27 

29 

30 

31 

Note.— Daily  discharge  Apr.  22  to  May  31  and  June  5  to  8  determined  from  a  rating  curve  well  defined 
between  193  and  2,200  second-feet;  daily  discharge  June  1  to  4  and  July  25  to  Sept.  9,  from  a  curve  well 
defined  between  200  and  1,800  second-feet.  Daily  discharge  June  9  to  July  24  computed  by  indirect  method 
for  shifting  channels. 

Monthly  discharge  of  Rio  Grande  at  Thirtymile  Bridge,  near  Creede,  Colo.,  for  1911. 
[Drainage  area,  163  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

Apr.  22-30 

305 

1,050 

1,950 

1,260 

313 

455 

697 

193 
213 
880 
339 
105 
81 
353 

239 
648 
1,320 
718 
185 
128 
532 

1.47 
3.98 
8.  10 
4.40 
1.13 
.785 
3.26 

0.49 
4.59 
9.04 
5.07 
1.30 
.88 
.49 

4,270 
39,800 
78,600 
44,100 
11,400 
7,620 
4,220 

A. 

May 

A. 

June 

A. 

July... 

A. 

August 

A. 

September 

A. 

Oct.  1-4 

The  period 

mo, olio 

RIO  GRANDE  NEAR  CREEDE,  COLO. 

Location. — In  the  Rio  Grande  National  Forest,  at  highway  bridge  in  sec.  6,  T.  41  N., 
R.  1  E.,  one-fourth  mile  from  Wason  siding  and  3  miles  east  of  Creede.  Nearest 
tributary,  Willow  or  Goblin  Creek,  enters  a  short  distance  upstream. 

Records  available.— April  24,  1907,  to  December  31,  1911. 

Drainage  area. — 705  square  miles. 

Gage. — An  automatic  recording  gage,  the  property  of  the  State  engineer.  It  is 
referred  to  the  same  datum  as  the  chain  gage  used  previously. 
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Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  bridge. 

Winter  flow. — River  frozen  over  during  winter  months;  ice  causes  backwater  at  gage. 

Diversions. — Except  for  a  little  meadow  irrigation  no  water  is  diverted  above  the 

station.     A   number   of   irrigation  reservoirs  are   being  constructed  above   the 

station;  one  a  short  distance  above  will  have  a  capacity  nearly  equal  to  the  normal 

annual  flow  of  the  river. 
Accuracy. —Good . 
Cooperation. — During  1911    this  station  was  maintained  in  cooperation  with  the 

United  States  Forest  Service  and  the  State  engineer. 

Discharge  measurements  of  Rio  Grande  near  Creede,  Colo.,  in  1911. 


Da 

c. 

Jan. 

19a 

Feb. 

25a 

Mar. 

2S 

Apr. 

28 

May 

31 

June 

2 

27 

July 

27 

Au«. 

11 

Sept 

8 

Oct. 

2 

12 

Dee. 

20a 

Hydrographer. 


G.  IT.  Russell 

Turner  and  Clayton. 
B.  S.  Clayton....... 

....do...* 


....do 

....do 

O.  M.  Wimmer 

B.  S.  Clayton 

Wimmer  and  French . 

B.  S.  Clayton 

H.  B.Waha 

B.  S.  Clayton 

do 


Gage 
height. 


Feet. 
0.44 

.16 

.42 
1.74 
3.45 
3.82 
2.90 
2.40 
1.43 

.92 
2.60 
2.17 

.58 


dis- 
charge. 


Sec-feet. 

170 

156 

219 

982 

2,560 

3,230 

2,010 

1,420 

571 

431 

1,840 

1,320 

220 


a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Creede,  Colo.,  for  1911. 
[G.  K.  Munsell,  observer.] 


Day. 


0.2 
.25 
.3 
.2 


0.1 
.1 
.15 
.1 
.1 

.05 

.1 

.1 

.1 

.15 

.25 

.2 

.15 

.1 

.1 

.15 
.2 
.  L5 
.15 
.2 

.3 

.35 

.25 

.25 

.35 

.3 

.25 

.35 

.45 

.55 

.7 


Apr. 

May. 

June. 

0.8 

1.45 

3.6 

.85 

1.45 

3.7 

.85 

1.5 

3.65 

.85 

1.75 

3.9 

.  to 

2.2 

4.15 

.  75 

2.5 

4.3 

.7 

2.55 

4.25 

.75 

2.8 

4.25 

.  7 

3.05 

4.6 

.  to 

3.1 

4.45 

.  7 

2.75 

4.3 

.  to 

2.7 

4.2 

.7 

2.7 

3.95 

.7 

2.35 

3.9 

.65 

2.3 

3.7 

.75 

2.3 

3.75 

.9 

2.45 

3.7 

.8 

2.7 

3.6 

.9 

2.95 

3.65 

1.05 

2.7 

3.8 

1.15 

2.65 

3.6 

1.25 

2.65 

3.75 

1.3 

2.95 

3.45 

1.25 

3.25 

3.3 

1.25 

3.3 

3.1 

1.4 

3.4 

2.95 

L.65 

3.05 

2.9 

1.7 

3.05 

3.0 

1.8 

3.1 

2.95 

1.8 

3.15 
3.4 

3.2 

3.35 

3.75 

3.5 

3.55 

3.15 

2.95 

3.1 

2.95 

2.7 

2.55 

2.4 

2.35 

2.95 

3.5 

3.2 

3.0 

2.5 

2.55 

2.45 

2.45 

2.45 
2.4 


2.4 
2.3 

2.2 
2.1 


■Vug. 

Sept. 

Oct. 

2.0 

1.15 

2.3 

1.9 

1.15 

2.3 

1.85 

1.15 

2.15 

1.8 

1.15 

1.85 

1.7 

1.15 

4.55 

1.6 

1.1 

5.15 

1.55 

1.0 

3.9 

1.5 

1.0 

3.25 

1.45 

.9 

2.75 

1.45 

.85 

2.5 

1.5 

.85 

2.35 

1.45 

.85 

2.2 

1.45 

.85 

2.05 

1.4 

1.0 

1.95 

1.4 

.95 

1.85 

1.45 

1.1 

1.7 

1.4 

.95 

1.65 

1.4 

.85 

1.55 

1.35 

.85 

1.45 

1.3 

.95 

1.4 

1.3 

.85 

1.4 

1.9 

.8 

1.4 

1.8 

.95 

1.35 

1.6 

.9 

1.3 

1.5 

.85 

1.35 

1  4 

1.05 

1.3 

1.4 

1.2 

1.3 

1.4 

1.1 

1.25 

1.3 

1.1 

1.2 

1.2 

1.7 

1.15 

1.15 

1.15 

1.1 
1.1 

1.05 

1.0 

1.05 

1.05 

1.0 

1.1 

1.05 

1.05 

.95 
.95 
.95 
1.0 


0.58 


Note.— Gage  heights  estimated  from  hydrograph  from  July  15  to  26. 
Jan.  1  to  Feb.  26  and  Nov.  19  to  Dec.  31. 


Ice  affected  the  gage  heights  from 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Creede,  (hlo.,for  1911. 


Day. 


1 

3 
4 
5 

6 

7 
8 
9 
10 

11 

12 
13 

11 
15 

10 
17 
18 
19 
20 

21 
22 
23 

21 
25 

2G 
27 
28 
29 
30 
31 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

120 

370 

728 

2,880 

2,560 

1,120 

542 

1,380 

120 

392 

728 

3,010 

3,070 

1,050 

542 

1,380 

132 

392 

760 

2,940 

2,740 

1,010 

542 

1,250 

120 

392 

938 

3,270 

2,810 

975 

542 

1,010 

120 

348 

1,290 

3,620 

2,310 

900 

542 

4,230 

108 

348 

1,580 

3,840 

2,070 

830 

515 

5,170 

120 

325 

1,030 

3,770 

2,240 

795 

465 

3,270 

120 

348 

1,900 

3,770 

2,070 

760 

465 

2,430 

120 

325 

2,180 

4,310 

1,790 

728 

415 

1,840 

132 

348 

2,240 

4,070 

1,630 

728 

392 

1,580 

160 

325 

1,840 

3,840 

1,480 

760 

392 

1,430 

145 

34S 

1,790 

3,700 

1,430 

728 

392 

1,290 

132 

325 

1,790 

3,340 

2,070 

728 

392 

1,160 

120 

325 

1,430 

3,270 

2,740 

695 

465 

1,090 

120 

305 

1,380 

3,010 

2,370 

695 

440 

1,010 

132 

348 

1,380 

3,070 

2,120 

728 

515 

900 

145 

415 

1,520 

3,010 

1,580 

695 

440 

865 

132 

370 

1,790 

2,880 

1,630 

695 

392 

795 

132 

415 

2,070 

2,  940 

1 ,  520 

662 

392 

728 

145 

490 

1,790 

3,140 

1,520 

630 

440 

695 

175 

542 

1,740 

2,880 

1,520 

630 

392 

695 

192 

600 

1,740 

3,070 

1,480 

1,050 

370 

695 

160 

630 

2,070 

2, 680 

1,480 

975 

440 

662 

160 

600 

2,430 

2,500 

1,480 

830 

415 

630 

192 

600 

2,500 

2,240 

1,480 

760 

392 

662 

175 

695 

2,620 

2,070 

1,480 

695 

490 

630 

160 

865 

2,180 

2,010 

1,480 

695 

570 

630 

192 

900 

2,180 

2,120 

1,480 

695 

515 

600 

228 

975 

2,240 

2,070 

1,380 

630 

515 

570 

265 

975 

2,310 

2,370 

1,290 

570 

900 

542 

325 

2,620 

1,200 

542 

542 

Nov. 


515 
515 
490 
465 
490 

490 
465 
515 
490 
490 

440 
440 
440 
465 
415 

440 

440 
415 


Note.— Daily  discharge  Mar.  1  to  Nov.  18  determined  from  a  rating  curve  well  defined  between  95  and 
5,000  second-feet. 

Monthly  discharge  of  Rio  Grande  near  Creede,  Colo.,  for  1911. 
[Drainage  area,  705  square  miles.] 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October. .. 
November. 
December . 


Discharge  in  second-feet. 


Maximum. 


325 

975 
2,620 
4,310 
3,070 
1,120 

900 
5,170 

515 


The  year. 


5,170 


Minimum. 


108 
305 
728 
2,010 
1,200 
542 
370 
542 


150 

145 

155 

488 

1,790 

3,060 

1,860 

774 

474 

1,300 

414 

232 


907 


Per 

square 
mile. 


0.213 
.206 
.220 
.692 
2.54 
4.34 
2.64 
1.10 
.672 
1.84 
.587 
.329 


1.29 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.25 
.21 
.25 

2^93 

4.84 

3.04 

1.27 

.75 

2.12 

.65 

.38 


Total  in 
acre-feet. 


9,220 

8,050 

9,530 

29,000 

110,000 

182,000 

114,000 

47,600 

28,200 

79,900 

24,600 

14,300 


17.46 


656,000 


Accu- 
racy. 


Note.— Discharge  estimated  Jan.  1  to  Feb.  28  and  Nov.  19  to  Dec.  31  on  account  of  ice. 
Mean  discharge  Nov.  19  to  30  estimated  333  second-feet. 

RIO  GRANDE  NEAR  DEL  NORTE,  COLO. 

Location. — At  highway  bridge  about  sec.  30,  T.  40  N.,  R.  5  E.,  6  miles  west  of  Del 
Norte,  a  short  distance  below  the  mouth  of  West  Creek.  From  October  11,  1889, 
to  November  30,  1906,  a  station  was  maintained  about  4  miles  below  the  present 
station.  The  flow  at  the  two  points  is  not  directly  comparable  as  a  number  of 
small  tributaries  enter  between. 
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Records  available.— May  1G,  1908,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage,  the  property  of  the  State  engineer.  The  gage  is 
referred  to  the  same  datum  as  was  the  chain  gage  installed  May  16,  1908. 

Channel. — Slightly  shifting. 

Discharge  measurements. — Made  from  bridge. 

Winter  flow. — River  is  frozen  over  during  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  51  second-feet  from  the  Rio 
Grande  between  the  Creede  station  and  Del  Norte,  and  for  diversions  of  55  second- 
feet  from  intervening  tributaries. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  measurements  of  Rio  Grande  near  Del  Norte,  Colo.,  in  1911. 


Date. 

Jan. 

20" 

Feb. 

2i\a 

Mar. 

29 

Apr. 

29 

June 

3 

July 

5 

Sept. 

10 

Oct. 

16 

Hydrographer. 


G.  II.  Russell 

Clayton  and  Turner 

B.  S.  Clayton 

do 

do 

do 

('.  E.  Turner 

B.  S.  Clayton 


Gage 
heig] 


ge 

hi. 


Feet. 
1.1 


1.04 
2.55 
4.27 
3.74 
1.34 
2.15 


Dis- 
charge. 


Sec-feet. 

287 

246 

431 

1,960 

5,300 

3,850 

565 

1,390 


a  Ice  conditions. 


Dailg  gage  height,  in  feet,  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1911. 
[J.  G.  Duncan,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1        

0.65 
.6 
.6 
.65 
.6 

.  55 
.65 
.65 
.65 

.7 

.7 

.7 

.65 

.6 

.65 

.6 

.6 

.6 

.65 

.6 

.65 

.ti 

.7 

.65 

.65 

.65 

.ti 
.6 

0.65 
.75 
.  75 
.75 
.65 

.65 

.6 

.65 

.7 
.85 

1.0 

.8 
.7 
.7 
.65 

.7 

.75 

.8 

.75 

.85 

.8 
1.0 
.9 
.8 
.95 

.9 
.75 
.95 
1.1 
1.25 
1.35 

1.45 

1.45 

1.45 

1.5 

1.4 

1.-3 
1.2 
1.2 
1.2 
1.25 

1.25 

1.3 

1.3 

1.2 

1.2 

1.35 

1.65 

1.5 

1.55 

1.75 

1.  95 
2.1 
'  2.2 
2.1 

2.0 

2.05 
2.35 
2.4 
2.5 

2.2 

2.05 

2.0 

2.1 

2.3 

2.65 

3.1 

3.45 

3.6 

3.95 

3.85 

3.45 

3.3 

3.3 

3.15 

3.15 

3.  15 
3.25 
3.  45 
3.65 
3.4 

3.15 

3.1 

3.3 

3.65 

3.85 

3.95 

3.  75 
3.75 
3.75 
3.65 
3.95 

4.1 

4.25 

4.2 

4.35 

4.35 

4.45 
4.45 
4.5 

4.8 
•!.  75 

4.ti5 
•! .  ,Vj 
4.4 
4.  35 
4.15 

4.05 
3.95 
3.85 
3.  9 
3.95 

4.05 
4.05 
3  9 
3.9 
3.7 

3.5 

3.45 

3.45 

3.4 

3.45 

3.75 
3.85 
4.05 
3.95 
3.6 

3.5 

3.35 

3.3 

3.0 

2.9 

2.8 
2.7 
2.7 
3.8 
3.3 

3.05 
2.9 

2.8 

2.95 

3.1 

3.05 

2.9 

2.95 

3.05 

2.9 

3.05 
2.85 
2.75 
•J.  75 
2.55 
2.4 

2.25 
2.15 

2.2 
2.0 
1.9 

1.8 

1.8 

1.75 

1.6 

1.0 

1.6 
1.4 
1.6 
1.6 
1.45 

1.5 
1.  55 
1.5 
1.55 
1.5 

1.6 

2.0 

2.15 

1.9 

1.8 

1.7 
1.9 
1.8 
1.8 
1.7 
1.6 

1.6 

1.55 

1.55 

1.55 

1.55 

1.5 
1.4 
1.35 
1.3 

1.3 

1.3 
1.3 
1.3 
1.4 

1.4 

1.3 
1.3 
1.3 
1  4 
1.5 

1.35 

1.2 

1.4 

1.45 

1.5 

1.6 
1.8 
1.5 

1.5 
1.6 

2.75 

2.9 

2.55 

2.3 

5.4 

ti.O 
4.9 
4.1 
3.6 
3.2 

3.1 
2.8 
2.6 
2.4 
2.3 

2.15 

2.1 

2.05 

1.95 

1.85 

1.7 
1.7 
1.7 
1.7 
1.7 

1.  65 

1.65 

1.65 

1.5 

1.55 

1.5 

1.45 

1.45 

1.45 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 
1.25 
1.25 
1.25 
1.25 

1.25 
.65 
.65 
.7 

1.05 

1.15 

2     

1.15 

3  

1.05 

4  

1.05 

5  

1.05 

G         

1  05 

7 

1.05 

8  

1.05 

9 

1.05 

10     

1.05 

11 

1.0 

12 

1.0 

13  

.9 

14 

.85 

15 

.85 

16 

.95 

17 

.95 

18 

.95 

19  .. 

.95 

20 

2.0 

1.05 

21 

1.05 

22 

1.05 

23 

1.0 

24 

1.0 

25 

1.0 

26 

1.0 

27 

1.0 

28 

1.05 

29 

0.7 
.65 
.65 

1.05 

30 

1.0 

31 

.95 

Note.— Gage  heights  affected  by  presence  of  ice  Jan.  1  to  Mar.  8  and  Nov.  27  to  Dec.  31. 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1911. 


Day. 


Mar. 


270 
345 

425 
320 
270 

270 
248 

270 
295 
320 
295 
345 

320 
425 
370 
320 
398 

370 
295 
398 
490 
598 
672 


Apr. 


750 
750 
750 
790 
710 

635 
560 
560 
560 


598 
635 
635 
560 
560 

672 
920 
790 
832 
1,010 

1,210 
1,370 
1,490 
1,370 
1,260 

1,320 
1,690 
1,760 
1,900 
1,490 


May. 


1,320 
1,260 
1,370 
1,650 
2,150 

2,870 
3,470 
3,740 
4,420 
4,220 

3,480 
3,220 
3,230 
2,980 
2,980 

3,000 
3,180 
3,540 
3,920 
3,450 

3,030 
2,950 
3,320 
3,950 
4,350 

4.550 
4,200 
4,200 
4,200 
4,040 
4,620 


June. 


4,920 
5,250 
5,160 
5,470 
5,470 

5,650 
5,630 
5,740 
6,450 
6,250 

6,000 
5,780 
5,450 
5,330 
4,920 

4,680 
4,480 
4,280 
4,350 
4,450 

4,630 
4,620 
4,330 
4,310 
3,910 

3,500 
3,410 
3,410 
3,280 
3,380 


July. 


3,920 
4,100 
4,480 
4,280 
3,590 

3,400 
3,140 
3,060 
2,570 
2,420 

2,260 
2,120 
2,120 
3,900 
3,060 

2,650 
2,420 
2,260 
2,490 
2,730 

2,650 
2,420 
2,490 
2,650 
2,423 

2,650 
2,340 
2,190 
2,190 
1,910 
1,710 


Aug. 


1,520 
1,400 
1,460 
1,220 
1,110 

1,000 

1,000 

955 

810 

810 

810 
635 
810 
810 

678 

720 
765 
720 
765 
720 

810 
1,220 
1,400 
1,110 
1,000 

905 

1,110 

1,000 

1,000 

905 

810 


Sept. 


810 
765 
765 
765 
765 

720 

635 
595 
555 
555 

555 
555 
555 
635 
635 


555 
555 
635 

720 

595 
480 
635 

678 
720 

810 
1,000 
720 
720 
810 


Oct. 


2,190 
2,420 
1,910 
1,580 
10, 700 

14,000 
6,370 
4,540 
3,580 
2,900 

2,730 
2,260 
1,980 
1,710 
1,580 

1,400 
1,340 
1,280 
1,160 
1,060 

905 
905 
905 
905 
905 

858 
858 
858 
720 
765 
720 


Nov. 


678 
678 
678 
555 
555 

555 
555 
555 
555 
555 

555 
555 
555 
555 
555 

555 
518 
518 
518 
518 

518 
518 
518 
518 
518 

518 


Note.— Daily  discharge  Mar.  9  to  Apr.  29  determined  from  the  1910  rating  curve;  discharge  Apr.  30  to 
July  5  obtained  by  indirect  method  for  shifting  channels;  discharge  July  6  to  Nov.  26  determined  from  a 
rating  curve  well  defined  between  415  and  4,340  second-feet. 

Monthly  discharge  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total 

in  acre- 
feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

248 

239 

336 

958 

3,320 

4,820 

2,800 

967 

668 

2,450 

543 

407 

15,200 

13,300 

20, 700 

57,000 

204,000 

287,000 

172,000 

59, 500 

39,700 

151,000 

32,300 

25,000 

C. 

February 

B. 

March 

672 
1,900 
4,620 
6,450 
4,480 
1,520 
1,000 
14,000 

678 

A. 

April 

560 

1,260 

3,280 

1,710 

635 

555 

720 

A. 

May 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

October 

A. 

November 

A. 

December 

B. 

The  year 

14, 000 

1,490 

1,080.000 

Note.— Discharge  Jan.  1  to  Mar.  8  and  Nov.  27  to  Dec.  31  estimated  on  account  of  ice. 

Mean  discharge  Mar.  1-8  estimated  261  second-feet;  mean  discharge  Nov.  27-30  estimated  465  second-feel . 

RIO  GRANDE  NEAR  LOBATOS,  COLO.1 

Location.— At  highway  bridge  in  sec.  22,  T.  33  N.,  R.  11  E.,  10  miles  east  of  Lobatos, 
and  a  few  miles  above  the  Colorado-New  Mexico  line;  7  miles  below  mouth  of 
Conejos  River. 

Records  available.— June  28,  1899,  to  November  6,  1911. 

Drainage  area. — 7,700  square  miles. 


Originally  known  as  Rio  Grande  at  Cenicero,  Colo. 
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Gage. — Automatic  recording  gage,  the  property  of  the  State  engineer.     This  gage  is 

referred  to  the  datum  of  the  original  gage. 
Channel. — A  gash  cut  in  lava  rock;  fairly  permanent. 
Discharge  measurements.— Made  from  bridge. 
Winter  flow. — Ice  causes  backwater  varying  in  amount  during  the  three  winter 

months. 
Diversions. — There  are  court  decrees  for  diversions  from  the  Rio  Grande  of  2,912 

second-feet  between  the  Del  Norte  station  and  this  one.     Nearly  300,000  acres 

are  being  irrigated  in  the  Rio  Grande  basin  in  Colorado. 
Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  State 

engineer. 

Discharge  measurements  of  Rio  Grande  near  Lobatos,  Colo.,  in  1911. 


Date. 


Hydrographer. 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec-feet. 

1.94 

449 

2.00 

331 

1.73 

426 

1.70 

385 

1.38 

194 

2.57 

1.140 

3.62 

2,310 

4.81 

3,990 

2.40 

833 

2.25 

719 

6.72 

7,100 

3.62 

2,280 

Jan.    26a 
FQb.   23a 

Mar.     7 

27 

Apr.   19 

27 

May   29 

July     3 

Sept.    2 

7 

Oct.      9 

18 


G.  H.  Russell 

Clayton  and  Turner. 

G.H.Russell 

13.  S.  Clayton 

G.  H.  Russell 

B.  S.  Clayton 

do 

....do 

I.  G.  Ferguson 

B.  S.Clayton 

do 

....do 


a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Lobatos,  Colo.,  for  1911. 
[('.  E.  Mondragon,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May.       June.       July.       Aug.       Sept.        Oct 


Nov. 


1... 

2. 1 

2 

3.... 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

2.  1 

16 

2.  1 

17 

2.0 

is 

2.0 

19 

2.0 

20 

1.8 

21 

1.8 

22 

1.8 

23 

1  8 

24 . . . 

1.8 

25. . . . 

1  9 

26 

1  9 

27.... 

1  (J 

28 

1.8 

29.. 

1   7 

30 

1.  7 

31 

1.8 

1.8 
1.8 
1.8 
1.8 
1.9 

1.8 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
1.7 
1.7 

1.7 

1.7 
1.8 
1.8 
1.4 
1.8 

1.8 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 


1.9 
1.9 
1.9 
2.0 

1.8 

1.8 

1.7 

1.65 

1.65 

1.7 

1.7 
1.8 
1.85 
1 .  85 

1.8 

1.75 

1.7 

1.7 

1.65 

1.7 

1.7 

1.7 

1.75 

1.8 

1.8 

1.75 

1.7 

1.65 

1.65 

1.65 

1.65 


1.7 

1.7 

1.75 

1.8 

1.8 

1.75 

1.65 

1.6 

1.55 

1.5 

1.45 

1.45 

1.4 

1.4 

1.25 

1.25 

1.2 

1.3 

1.35 

1.4 

1.45 
1.65 
1.95 
2.15 
2.2 

2.2 

2.6 

2.9 

2.95 

3.0 


2.7 

2.5 

2.4 

2.55 

2.75 

3.05 

3.4 

3.85 

4.35 

4.75 

4.8 

4.5 

3.95 

3.5 

3.5 

3.5 

3.4 

3.25 

3.3 

3.5 

3.45 
3.15 
2.9 
2.9 


4.9 
4.95 
5.15 
5.45 

5.65 

5.8 

5.9 

5.7 

5.35 

5.25 
5.05 
4.9 

4.7 
4.7 

4.7 
4.9 
5.2 
5.3 
5.3 

4.9 

4.3 

4.15 

3.7 

3.55 


3.45 

3.75 

4.6 

5.0 

5.4 

5.5 

5.5 

5.3 

5.05 

4.85 

4.5 

4.2 

4.05 

4.05 

4.3 

4.55 
4.55 
4.45 
4.35 

4.  55 

4.7 
4.9 
4.7 
4.5 
4.45 

4.45 

4.3 

4.3 

4.3 

4.0 

3.8 


3.55 

3.3 

2.9 

2.6 

2.3 

2.1 

1.8 

1.5 

1.35 

1.2 

1.2 
1.1 
1.0 
.95 

.95 

.95 

.90 

1.05 

1.05 

1.05 

1.05 
1.15 
1.25 
1.95 
2.5 

2.45 

2.5 

2.5 

2.6 

2.65 

2.5 


2.4 

2.35 

2.25 

2.2 

2.2 

2.15 

2.2 

2.15 

2.1 

2.0 

1.9 

1.95 

1.9 

1.95 

2.1 

2.15 

2.15 

2.15 

2.1 

2.1 

2.25 

2.35 

2.35 

2.3 

2.2 

2.2 

2.2 

2.3 

2.45 

2.55 


2.7 
3.4 
3.9 
4.0 
4.05 

4.95 

6.65 

6.6 

6.6 

6.95 

6.55 

5.9 

5.25 

4.7 
4.3 

3.9 

3.7 

3.6 

3.55 

3.45 

3.3 

3.15 

3.1 

3.1 

3.0 

3.0 

2.95 

3.0 

3.05 

3.0 

2.95 


2.9 
2.8 
2.8 
2.7 
2.6 

2.6 


Note.— Gage  heights  affected  by  presence  of  ice  Jan.  1  to  Feb.  28  and  Nov.  7  to  Dec.  31. 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Lobatos,  Colo.,  for  1911 . 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

il 
12 
13 

II 
15 

16 

17 
is 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 
31 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

400 

345 

1,200 

2,780 

2,065 

2, 195 

900 

1,200 

460 

345 

1,000 

2,960 

2.460 

1 ,  S70 

850 

2,000 

460 

372 

900 

3,150 

3,700 

1,410 

752 

2.670 

530 

400 

1,050 

3,340 

4,310 

1,100 

705 

2,810 

400 

400 

1,250 

3,520 

4,950 

800 

705 

2,880 

400 

372 

1,575 

3,710 

5,110 

615 

660 

4,230 

345 

320 

2,000 

4,150 

5,110 

400 

705 

6,07:. 

320 

295 

2, 600 

4,230 

4,790 

250 

660 

6,890 

320 

272 

3,325 

4,550 

4,390 

185 

615 

6,890 

345 

250 

3,925 

5,030 

4,075 

135 

530 

7,510 

345 

228 

4,000 

5,350 

3,550 

135 

460 

6,805 

400 

228 

3,550 

5,590 

3,100 

110 

495 

5,  750 

430 

205 

2,740 

5,750 

2, 880 

85 

460 

4,710 

430 

205 

2,130 

5,430 

2, 880 

75 

495 

3,850 

400 

150 

2,130 

4,870 

3,250 

75 

615 

3,250 

372 

150 

2,130 

4,710 

3,625 

75 

660 

2,670 

345 

135 

2,000 

4,390 

3,625 

65 

660 

2,390 

345 

165 

1,810 

4, 150 

3,475 

98 

660 

2,260 

320 

185 

1,870 

3,850 

3,325 

98 

615 

2, 195 

345 

205 

2,130 

3,850 

3,625 

98 

615 

2,065 

345 

228 

2,065 

3,850 

3,850 

98 

752 

1,870 

345 

320 

1,690 

4,150 

4,150 

122 

850 

1,690 

372 

490 

1,410 

4,630 

3,850 

150 

850 

1,630 

400 

660 

1,410 

4,790 

3,550 

495 

800 

1,630 

400 

705 

1,650 

4,790 

3,475 

1,000 

705 

1,520 

372 

705 

1,810 

4, 150 

3,475 

950 

705 

1,520 

345 

1,100 

1,980 

3,250 

3,250 

1,000 

705 

1,465 

320 

1,410 

2,140 

3,025 

3,250 

1,000 

800 

1,520 

320 

1,465 

2,320 

2, 390 

3,250 

1,100 

950 

1,575 

320 

1,520 

2,410 

2,195 

2,810 

1,150 

1,050 

1,520 

320 

2,590 

2,530 

1,000 

1,465 

Nov. 


1,410 
1,300 
1,300 
1,200 
1,100 

1,100 


Note.— Discharge  Mar.  1  to  Nov.  6  determined  from  a  rating  curve  well  denned  between  200  and  7,600 
second-feet;  discharge  May  25  to  28,  and  May  30  to  June  6  estimated  for  days  on  which  gage  heights  are 
missing. 

Monthly  discharge  of  Rio  Grande  near  Lobatos,  Colo.,  for  1911 . 

[Drainage  area,  7,700  square  mile:;.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

370 

380 

375 

461 

2,090 

4,090 

3,600 

579 

699 

3,140 

1,240 

0.048 
.049 
.049 
.060 
.271 
.531 
.468 
.075 
.091 
.408 
.174 

0.06 
.05 
.06 
.07 
.31 
.59 
.54 
.09 
.10 
.47 
.04 

22,800 

21,100 

530 
1,520 
4,000 
5,750 
5,110 
2,195 
1,050 
7,510 
1,410 

320 

135 

900 

2, 195 

2,065 

65 

460 

1,200 

1,100 

23, 100 

27,400 

129,000 

243,000 

Juiy 

222,000 

35,600 

41,600 

193,000 

14,700 

973,000 

Note.— Discharge  January  and  February  estimated  ou  account  of  ice. 
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RIO  GRANDE  NEAR  BUCKMAN,  N.  MEX.1 

Location.— At  the  Denver  &  Rio  Grande  Railroad  bridge  4  miles  above  Buckman 
and  2  miles  below  the  Indian  village  of  San  Ildefonso  about  sec.  18,  T.  19  N., 
R.  8E.  The  nearest  stream  is  Tesuque  Creek,  which  enters  near  San  Ildefonso. 
There  is  an  arroyo  just  above  the  station. 

Records  available. — February  1,  1895,  to  December  31,  1905;  June  23,  1909,  to 
December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage  installed  in  June,  1910.  The  original  gage  was 
located  on  the  left  bank  180  feet  above  the  bridge.  On  March  30,  1904,  a  vertical 
staff  gage  was  established  at  a  new  datum  at  the  bridge.  The  same  gage  was  used 
when  the  station  was  reestablished  in  1909;  the  datum  of  the  gage  is  the  same  as 
that  of  the  original  gage. 

Channel. — Shifting  during  high  water,  but  fairly  permanent  at  other  times. 

Discharge  measurements. — Made  from  car  and  cable  3  miles  below  the  gage.  No 
diversions  or  important  tributaries  between  two  points. 

Winter  flow. — Only  slightly  affected  by  ice. 

Diversions. — For  many  miles  above  the  station  many  large  and  small  ditches  divert 
water  for  irrigation. 

Accuracy. — Prior  to  the  flood  in  October  conditions  were  favorable  for  accurate 
results,  but  the  flood  caused  considerable  change,  which  was  not  fully  covered 
by  field  work.  Thus  the  estimates  for  October  to  December  can  not  be  con- 
sidered better  than  fair. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  Terri- 
torial engineer. 

Discharge  measurements  of  Rio  Grande  near  Buckman,  N.  Mex.,  in  1911. 


Date. 


Hydrographer. 


Gage 
height. 


Dis- 


Feb.  8 
Mar.  15 
Apr.  15 
May  4 
17 
June  12 
Aug.  5 
Oct.    30 


C.  B.Digbv 

G.  H.  Russell 

R.  L.  Cooper 

Freeman  and  Waha 

W.  B.  Freeman 

R.  L.  Cooper 

W.  B.  Freeman 

A.  S.  Kirkpatrick... 


Ft  ct. 

a  2.  50 
3.38 
3.45 
5.80 
7.35 
7.35 
4.15 
4.50 


Scc.-fcrt. 
725 
1,400 
1,250 
4,420 
7,200 
6.970 
2,010 
3,410 


a  Gage  not  read.    Gage  height  determined  from  the  automatic  gage  sheet. 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Buckman,  N.  Mex.,  for  1911. 
[Territorial  engineer,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

j 

2.25 

2.1 

2.1 

2.1 

2.15 

2. 15 

2.0 

3.05 

2.95 

2.9 

2.6 

2.65 

2.65 

2.55 

2.5 

2.5 

2.5 

2.55 

2.65 

2.75 

2.8 

3.05 

4.1 

5.15 

4.15 

3.75 

3.95 

4.05 

4.1 

4.25 

4.3 

4.3 

4.2 

3.95 

3.85 

3.7 

3.5 

"5."  85" 
6.3 

6.75 

7.3 

8.0 

8.6 

8.95 

6.4 

6.45 

6.65 

6.7 

6.75 

6.8 

6.85 

6.8 

6.9 

7.0 

5.15 

5.5 

6.05 

6.5 

6.85 

7.0 

7.3 

7.25 

6.85 

6.5 

5.6 

5.3 

4.9 

4.45 

4.2 

3.85 
3.7 
3.35 
3.1 

2.85 

2.8 

3.25 

3.31 

3.43 

3.37 

3.27 
3.17 
3.09 
3.06 
3.02 

5.1 
5.0 
5.1 
5.2 
5.4 

5.6 
8.4 
11.0 
9.2 

8.4 

4.3 

4.3 

4.15 

4.15 

4.1 

4.0 

3.95 

3.9 

3.95 

3.9 

3.2 

2 

3 

3.2 
3.2 

4. 

3.2 

5 

3.2 

6 

3.2 

7 

3.2 

8 

3.2 

9 

3.2 

10 

3.2 

1  In  earlier  reports  this  station  was  designated  as  near  Rio  Grande  and  at  Watertank, 


WESTERN   GULF    OF    MEXICO.  31 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Buckman,  N.  Mex.,for  1911 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11.    

2.5 

2.45 

2.4 

2.4 

2.4 

2.4 

2.45 

2.4 

2.4 

2.25 

2.25 

2.25 

2.25 

2.3 

2.45 

2.5 

2.45 

2.5 

4.7 

4.25 

3.55 

3.55 

3.4 

3.25 
3.25 
3.35 
3.45 
3.45 

3.55 

3.5 

3.5 

3.25 

3.1 

3.2 

3.2 

3.05 

3.15 

3.45 

3.65 

3.4 

3.45 

3.55 

3.5 

3.4 

"4.5" 
"6."  35" 

8.7 
8.3 

7.9 

7.7 

7.85 

7.8 

7.45 

7.2 

7.1 

6.95 

6.75 
6.35 
6.15 
5.95 
6.1 

6.15 

6.45 

6.5 

6.4 

6.4 

6.4 

7.3 
7.4 

7.45 

7.5 

7.4 

7.15 

6.85 

6.7 

6.5 

6.35 

6.35 
6.45 
6.6 
6.75 

6.8 

6.6 

6.25 

5.8 

5.45 

5.15 

6.45 

6.0 

5.9 

6.1 

6.1 

6.2 

6.95 

6.35 

6.9 

7.9 

7.15 

7.7 
7.2 
7.6 
7.4 

6.85 

6.7 

6.5 

6.75 

6.35 

5.9 

2.6 

2.65 

2.9 

2.7 

2.45 

2.3 
2.3 
2.3 
2.3 
2.35 

2.35 

2.4 

2.4 

2.7 

2.9 

2.6 
2.5 
2.5 
2.6 

2  7 
2.7 

2.98 
2.81 
2.77 
2.82 
2.92 

3.13 
3.05 
3.01 

2.  96 
2.93 

3.24 
3.11 
3.17 
3.17 
3.15 

3.1 
3.05 
3.35 
3.27 

4.2 

7.8 
7.2 
6.8 
6.5 
6.1 

3.9 
3.7 
3.6 
3.6 
3.6 

3.6 

3.65 

3.7 

3.65 

3.6 

3.6 
..3.6 

3.2 

12. 

3.  1 

13... 

3.  1 

14 

3.5 

3.0 

2.8 
2.9 
2.9 
2.7 
2.6 

2.5 

2.6 

2.6 

2.55 

2.55 

2.6 

2.85 

2.85 

2.65 

2.75 

3.0 

3.  1 

15 

3.0 

16 

2.85 

17 

2. 85 

18 

2.85 

19... 

2.85 

20 

21 

2.85 
2.85 

22 

2.85 

23 

"4.*45' 
4.4 

3.65 
3.6 
3.5 

3.4 

3.3 

3.3 

3.25 

3.25 

2.85 

24 

2.9 
2.9 

26 

2.85 

27 

28 

2.9 
2.9 

29 

2.9 

30 

2.9 

31 

2.9 

Note.— Friez  automatic  gage  removed  Apr.  16  and  replaced  by  a  Barrett  &  Lawrence  automatic  gage 
May  4.  Gage  readings  Apr.  22  and  29  refer  to  the  staff  gage  attached  to  the  float  box.  From  Aug.  17  to 
Sept.  2  and  Sept.  23  to  Oct.  29,  the  automatic  gage  did  not  record  satisfactorily.  Gage  heights  Aug.  17  to 
Sept.  2  and  Sept.  23  to  Oct.  15  have  been  estimated  from  a  hydrograph  of  the  Rio  Grande  at  Lobatos,  with 
an  additional  allowance  for  tributary  streams  between  Lobatos  and  Buckman.  The  crest  gage  height  on 
Oct.  8  was  13.1  feet,  as  obtained  from  the  automatic  sheet. 

Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Buckman,  N.  Mcx.,for  1911. 


Day. 


1 
2 
3 
4 
5 

6 

7, 
8, 
9 
10 

11 
12 
13 

14 
If) 

16 
17 
IX 
19 

20 

21 
22 
2:5 
24 

2f, 

26 

27 
2S 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

602 

1,130 

775 

1,920 

5,020 

5,200 

3,240 

3,900 

835 

3,170 

3,010 

525 

1,050 

838 

2,000 

4,860 

5,290 

3,750 

3,460 

1,160 

3,030 

3,010 

525 

1,020 

905 

2,180 

4,700 

5, 650 

4,610 

2,900 

1,210 

3,170 

2,800 

525 

805 

940 

2,220 

4, 540 

5,  740 

5,380 

2,320 

1,310 

3,310 

2,800 

550 

838 

1,130 

2,300 

5,260 

5,830 

6,020 

2,040 

1,260 

3,600 

2,740 

550 

838 

2,130 

2,200 

6,080 

5,920 

6,300 

1,680 

1,180 

3,900 

2,600 

480 

775 

3,440 

1,920 

7,140 

6,020 

6,890 

1,540 

1,100 

9,260 

2,550 

500 

745 

2,190 

1,800 

8,630 

5,920 

6,  790 

1,240 

1 ,  040 

15, 600 

2,500 

500 

745 

1,760 

1,750 

9, 990 

6,110 

6,020 

1,040 

1,020 

13, 000 

2,550 

500 

745 

1,960 

1,460 

10,800 

6,300 

5,380 

868 

985 

11,000 

2,500 

500 

745 

2,840 

1,380 

10, 200 

6,890 

5,290 

710 

956 

9,640 

2,500 

500 

715 

2,300 

1,430 

9, 300 

7,090 

4,530 

740 

842 

8,300 

2,250 

1,000 

685 

1,560 

1,550 

8,410 

7,200 

4,370 

900 

816 

7,450 

2,050 

1,510 

685 

1,560 

1,460 

7,970 

7,300 

4, 690 

770 

848 

6,830 

2, 050 

1,090 

685 

1,420 

1,380 

8,300 

7,090 

4,690 

622 

914 

6,050 

2,050 

940 

685 

1,200 

1,540 

8,190 

6,590 

4,860 

540 

1,070 

5, 500 

2,050 

1,020 

715 

1,200 

1,700 

7,440 

6, 020 

6, 200 

540 

1,010 

5,000 

2,100 

1,020 

685 

1,260 

1,870 

6,940 

5,740 

5, 120 

540 

97S 

4, 500 

2,150 

870 

685 

1,360 

2,040 

6,  740 

5, 380 

6,110 

540 

912 

4,000 

2,100 

805 

602 

1,360 

2,210 

6,460 

5, 120 

8,150 

568 

921 

4,000 

2,050 

745 

602 

1,450 

2,380 

6, 080 

5, 120 

6,590 

568 

1,150 

4,000 

2,050 

805 

602 

1,400 

2, 550 

5, 350 

5,290 

7,  720 

595 

1,050 

3,700 

2,050 

805 

602 

1,400 

2, 950 

5,000 

5,560 

6, 690 

595 

1, 100 

3,  7(H) 

2,100 

775 

630 

1,200 

3,350 

4, 660 

5,830 

7,  r.ll) 

770 

1,100 

3,700 

2,0.50 

775 

715 

1,080 

3,750 

4, 920 

5,920 

7,090 

900 

1,080 

3,700 

1,920 

805 

745 

1,160 

4,150 

5,000 

5,560 

6,020 

710 

1,040 

3,500 

1,730 

978 

715 

1,160 

4, 550 

5, 530 

4,940 

5,  740 

650 

1,010 

3.5IK) 

1,630 

978 

745 

1,050 

4,950 

5, 020 

4,210 

5, 380 

650 

1,240 

3, 500 

1,630 

838 

1,130 

5, 350 

5,440 

3,680 

5,830 

710 

1,180 

3,500 

1,550 

905 

1,360 

5,180 

5,440 

3,240 

5, 120 

770 

2,040 

3, 340 

1,550 

1,090 

1,550 

5,440 

4,370 

770 

3,260 

Dec. 


1,510 
1,510 
1,510 
1,510 
1,510 

1,510 
1,510 
1,420 
1,420 
1,420 

1,420 
1,3.50 
1,350 
1,350 
1,260 


1,160 
1,160 
1,160 
1,050 

1,050 
1,050 
1,050 
1,100 
1,100 

1,050 
1,100 
1,100 
1,100 
1,0.50 
1,010 


Note.— Daily  discharge  Jan.  1  to  Mar.  15,  and  May  5  to  31,  June  1  to  Oct.  8,  and  Oct.  9-15  determined  from 
three  fairly  well-defined  rating  curves.  Daily  discharge  Mar.  16  to  May  4  and  Oct.  30  to  Dec.  31  determined 
by  the  indirect  method  for  shifting  channels.  Discharge  Jan.  8  to  13  and  Oct.  16  to  29  estimated;  discharge 
Apr.  16-21,  23-28,  and  Apr.  30  to  May  3  interpolated, 
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Monthly  discharge  of  Rio  Grande  near  Buckman,  N.  Mex.,for  1911. 


Month. 


January 

February 

March 

April 

May 

Juno 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  secon<l-feet. 


Maximum.    Minimum.      Mean. 


1,510 
1, 130 

3,440 
5,350 

10, 800 
7,300 
8, 150 
3,  900 
2,040 

15, 600 
3,010 
1,510 


15,000 


480 
602 
775 

1,380 
4,  .540 
3,240 
3, 240 
540 
816 
3,030 
1 ,  550 
1,010 


ISO 


775 

7  is 
1,490 
2, 520 
6,630 
5,720 
5,690 
1,130 
1,080 
5,  170 
2,220 
1,200 


2,910 


Run-ofl 

(total  in 
acre-feet). 


47,700 

41,500 

91,600 

150,000 

408  000 

340, 000 

350,000 

69,  .500 

64,300 

336,  000 

132,000 

77,500 


2,110,000 


Accu- 
racy. 


RIO  GRANDE  NEAR  SAN  MARCIAL,  N.  MEX. 

Location. — At  the  Atchison,  Topeka  &  Santa  Fe  Railway  bridge,  1  mile  south  of 
San  Marcial,  N.  Mex.  No  important  tributaries  enter  in  the  immediate  vicinity 
of  the  station. 

Records  available. — January  29,  1895,  to  December  31,  1911. 

Gage. — Inclined  gage  established  January  29,  1895,  and  carried  away  by  flood  in 
1896,  and  a  wire  gage  established  in  its  place  at  the  same  datum;  this  was  soon 
abandoned  and  gage  heights  have  since  been  measured  with  a  graduated  rod 
from  the  bridge  deck  to  the  water  surface.  The  gage  datum  of  the  inclined  staff 
and  wire  gages  is  still  used. 

Channel. — Sandy  and  very  .shifting;  a  number  of  bridge  piers  interfere  with  the 
accuracy  of  discharge  measurements,  but  not  with  gage-height  fluctuations. 

Discharge  measurements. — Made  from  the  downstream  side  of  bridge. 

Cooperation. — Station  operated  since  1901  by  the  United  States  section  of  the 
International  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  near  San  Marcial,  N.  Mex.,  in  1911. 

[By  G.  W.  King.] 


Jan. 10. 
Jan. 11. 
Jan. 14. 
Jan. 17. 
Jan. 22. 
Jan. 25 . 
Tan. 28. 
Jan. 31 . 
Feb.  3 . 
Feb.  6. 
Feb.  9. 
Feb.  L2 
Feb.  15 
Feb.  18 
Feb.  22 
Feb.  25 
Mir.  1  . 
Mar.  4. 
Mar.  7. 
Mar.  9. 
Mar.  12 
Mar.  14 
Mar.  17 
Mar.  20 
Mar.  23 
Mar.  31 


Feet. 
10. 
10. 
11. 
11. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
12. 
11. 
11. 
10. 
11. 
11. 
10. 


Scc.-ft. 

41 

542 

595 

793 

740 

643 

57S 

784  1 

847 

795  i 

669  , 

582  | 

522 

655 

680 

466 

468 

626 

620 

3,649 

1,699 

3, 130 

1,245 

1.428 

1,716 

836 


Apr.  3. 
Apr.  6. 
Apr.  9. 
Apr.  12 
Apr.  15 
Apr.  18 
Apr.  21 
Apr.  25 
Apr.  28 
Apr.  30 
May  3. 
May  6. 
May  9. 
May  12 
May  16 
May  19 
May  22 
May  25 
May  28 
May  31 
June  3. 
June  6. 
June  9. 
June  13 
June  16 
June  19 


Feet. 

Sec.-ft. 

11.3 

1,289 

11.5 

1,653 

11.4 

1,672 

11.0 

1,032 

11.1 

971 

11.2 

1,034 

11.1 

928 

12.0 

2,403 

12.0 

2,938 

12.5 

3,684 

12.3 

3,707 

12.3 

3,754 

13.0 

5,281 

13.5 

8,103 

13.0 

6, 508 

12.5 

5, 654 

12.4 

5, 219 

11.7 

3,540 

12.0 

3,817 

12.2 

4,073 

12.0 

4,067 

12.5 

4,517 

12.2 

4,290 

12.6 

5,218 

12.7 

5,817 

12.5 

4,574 
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Discharge  measurements  of  Rio  Grande  near  San  Martial,  N.  Mex.,  in  1911 — Continued. 


Date. 


June  22 
June  25 
June  27 
June  30 
July  3., 
July  6. 
July  10. 
July  14. 
July  15. 
July  19. 
July  22. 
July  27 . 
July  29. 
July  31. 
Aug.  3. 
Aug.  6. . 
Aug.  10 
Aug.  13. 
Aug.  16. 
Aug.  19. 
Aug.  22. 
Aug.  25. 
Aug.  28. 
Aug.  31. 
Sept.  3. 
Sept.  6. 
Sept.  9. 
Sept.  12 
Sept.  15 
Sept,  18 
Sept.  21 
Sept.  24 
Sept.  27 


Gage 
height. 


Feet. 
12. 
11. 
12. 
12. 
14. 
11. 
12. 
12. 
13. 
12. 
13. 
12. 
12. 
12. 
11. 
10. 


Dis- 
charge. 


Sec.-ft. 

4,217 

3,968 

4, 163 

3,267 

8,426 

5,702 

5,750 

6,000 

10, 200 

5,997 

9,874 

7,456 

5,007 

4,871 

3,201 

1,290 

641 

283 

28 

381 

289 

810 

821 

673 

609 

546 

556 

609 

479 

503 

1,000 

564 

654 


Date. 


Sept.  30 
Oct.  3.. 
Oct.  6.. 
Oct.  7.. 
Oct,  10. 
Oct.  13. 
Oct.  16. 
Oct.  19. 
Oct,  22. 
Oct.  25. 
Oct.  29. 
Oct.  31 . 
Nov.  3.. 
Nov.  6.. 
Nov.  9.. 
Nov.  12. 
Nov.  15. 
Nov.  18. 
Nov.  21. 
Nov.  24. 
Nov.  27. 
Nov.  30. 
Dec.  3.. 
Dec.  6.. 
Dec.  9.. 
Dec.  12. 
Dee.  15 . 
Dec.  19. 
Dec.  22. 
Dec.  25. 
Dec.  28. 
Dec.  31. 


Gage 
height. 


Feet. 
10.7 
11.4 
12.95 
14.2 
14.0 
13.2 
12.1 
11.3 
11.3 
11.1 
11.6 
11.5 
11.6 
11.5 
11.3 
11.2 
11.1 
11.1 
11.1 
11.0 
11.0 
10.9 
10.5 
11.0 
11.1 
11.1 
10.9 
10.9 
11.0 
10.8 
10.6 
10.6 


Dis- 
charge. 


Sec.-ft. 

1,285 

2,117 

5,300 

11,301 

11,528 

9,435 

4,799 

3,215 

3,046 

2,527 

3,745 

3,066 

2,670 

2,361 

2,329 

2,175 

1,611 

1,536 

1,466 

1,597 

1,467 

1,334 

818 

1,278 

1,403 

1,276 

1,028 

968 

945 

781 

428 

204 


Daily  gage  height,  in  feet,  of  Rio  Grande 

near  San  Martial, 

N.  Mex.,  for  1911 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

10.5 
10.2 

10.75 
10.7 
10.7 
10.  85 
11.05 

10.9 

10.9 

10.85 

10.85 

10.8 

10.75 

10.7 

10.6 

10.6 

10.75 

10.8 
10.9 
10.9 
10.9 
10.75 

10.75 

10.75 

10.8 

10.8 

10.7 

10.7 
10.7 
10.7 

10.8 
10.9 
11.0 
10.9 
10.8 

10.85 

10.9 

11.0 

12.45 

11.5 

11.35 

11.4 

11.55 

12.1 

11.25 

10.75 
10.8 
10. 85 
10.95 
11.05 

11.05 

11.15 

11.3 

11.4 

11.4 

11.35 

11.25 

11.15 

11.0 

10.9 

10.8 

10.95 

11.15 

11.3 

11.4 

11.5 

11.45 

11.55 

11.5 

11.4 

11.25 

11.05 

11.0 

11.05 

11.0 

11.05 

11.15 

11.2 

11.15 

11.1 

11.15 

11.1 

11.05 

11.1 

11.45 

11.95 

12.0 
11.95 
12.0 
12.25 
12.6 

12.6 

12.35 

12.2 

12.1 

12.05 

12.2 
12.3 
12.7 
12.9 
13.2 

13.45 

13.5 

13.45 

13.2 

12.9 

12.9 
12.65 
12.7 
12. 55 
12.45 

12.45 

12.4 

12.1 

11.85 

11.75 

11.7 

11.75 

11.9 

12.0 

12.15 

12.25 

11.95 

12.3 

12.4 

12.2 

12.5 

12.5 

12.35 

12.3 

12.2 

12.35 

12.4 

12.45 

12.6 

12.7 

12.85 

12.75 

12.6 

12.9 

12.5 

12.3 

12.3 

12.3 

12.3 

11.95 

11.85 

11.85 

12.45 

12.25 

12.1 

12.05 

11.95 

11.8 

14.0 

14.1 

12.45 

11.95 

12.3 

12.55 

12.35 

12.55 

12.25 
12.2 

12.05 
12.45 
12.85 

12.0 

11.7 

12.95 

12.4 

12.25 

13.45 
13.15 
13.45 
12.65 
12.8 

12.85 

12.8 

12.2 

12.0 

12.05 

12.0 

11.85 

11.5 

11.2 

10.95 

10.75 

10.45 
10.3 
10.3 
10.15 
9.95 

9.75 

9.55 

9.4 

9.4 

9.25 

9.0 

8.9 

8.75 

9.15 

9.5 

9.4 
9.35 
9.9 
10.4 
10.05 

10.15 
10.0 
10.1 

10.1 
10.1 
10.1 

9.9 
9.95 
10.0 
10.05 
9.9 

9.9 

9.95 

9.95 

9.95 

9.9 

10.05 
9.95 
9.95 
10.0 
10.0 

9.95 
10.0 
9.9 
9.9 
10.3 

10.4 
10.4 
10.05 
9.9 
10.05 

9.95 
10.25 
10.2 
10.4 
10.7 

11.3 
10.7 
11.3 
11.7 
11.95 

13.5 

14.3 

13.95 

13.75 

14.0 

13.55 

13.35 

13.3 

12.85 

12.7 

12.3 

11.75 

11.55 

11.35 

11.2 

11.15 
1 1 . 25 
11.05 
11.1 
11.1 

11.05 

11.1 

11.2 

11.4 

11.35 

11.5 

11.55 
11.55 
11.6 
11.6 
11.6 

11.5 

11.4 

11.45 

11.3 

11.3 

11.25 

11.2 

11.25 

11.15 

11.1 

11.15 

11.05 

11.1 

11.1 

11.15 

11.1 

11.2 

11.05 

11.05 

11.1 

11.2 

11.05 

10.95 

10.85 

10.85 

10.75 

2 

10.75 

3 

10.6 

4 u 

10.65 

5 

10.85 

6 

10.95 

7 

11.0 

8 

10.95 

9 

11.05 

10 

10.5 

10.8 
10.9 
11.0 
11.1 
11.2 

11.15 
11.05 
11.05 
11.0 
11.05 

10.95 

10.9 

10.85 

10.75 

10.75 

10.75 

10.7 

10.65 

10.55 

10.75 

10.9 

11.05 

11 

11.1 

12 

11.05 

13 

10.95 

14 

10.85 

15 

10.9 

16 

10.9 

17 

10.95 

18 

10.9 

19 

10.85 

20 

10.85 

21 

10.9 

22 

10.95 

23          

11.0 

24 

10.85 

25 

10.8 

26 

10.75 

27 

10.65 

28 

10.55 

29 

10.55 

30 

10.45 

31 

10.55 

Note.— No  flow  Jan.  3-9. 
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34  SURFACE    WATER   SUPPLY,    1911,    PART   VIII. 

Daily  discharge,  in  second-feet,  of  Rio  Grande  near  San  Marcial,  N.  Mex.,for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May.     June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

350 

170 

0 

0 

0 

0 
0 
0 
0 

«40 

a  540 
570 
600 

a  625 
760 

800 
a  820 
815 
795 
815 

770 

a  750 

725 

670 

a  670 

675 
645 

a  610 
545 
680 

a  785 

740 
770 
a  850 
895 
985 

a  795 
795 
730 

a  730 
670 

620 

«580 

480 

440 

a  490 

540 
640 
a  655 
680 
585 

615 

a  640 

635 

590 

a  465 

460 
450 
440 

a  470 
570 
670 

a  625 
545 

585 

o620 

800 

a3, 380 

1,870 

1,620 
al,700 

2,130 
a3,700 

2,020 

1,160 

ol,240 

1,290 

1,380 

ol,480 

1,480 
1,570 
a 1,720 
1,820 
1,820 

1,710 
1,550 
1,390 
1,160 
1,000 
a  835 

970 

1,150 

al,290 

1,470 

1,650 

ol,560 
1,740 
1,720 

ol,670 
1,430 

1,110 
al , 030 

1,030 
925 
920 

1,000 

1,030 

al,000 

950 

975 

a  930 

890 

970 

1,530 

o2,330 

2,580 
2,680 
o2, 940 
3,310 
3,830 

3,830 

3,950     3,040 

4,560 
3,830 
o3,200 
2,600 
2,090 

ol,390 

1,150 

1,120 

930 

o690 

535 
390 
a  280 
280 
205 

a  80 

30 

15 

ol85 

335 

290 

a  265 

725 

1,160 

o855 

885 
780 

a  820 
770 
725 

a  675 

545 
575 
a  610 
640 
545 

a  545 
575 
575 

o575 

2,000 
1,280 

o2,000 
2,730 
3,240 

o7,940 
11,780 
10,640 
10.180 

2,980 
2,760 
o2, 670 
2,650 
2,630 

o2, 360 
2,340 
2,350 

o2, 330 
2,330 

2,250 

o2,170 

2,150 

1,830 

ol,610 

1,690 
1,460 
ol,540 
1,510 
1,590 

0 1,470 
1,780 
1,590 

ol.690 
1,700 

1,810 

al,540 

1,400 

1,270 

al,270 

1,140 

2 

3,  730 

a3,670 

3,420 

3,360 

a3, 610 
3,750 
4,630 

o-5, 060 
6,340 

7,570 
o8,100 
7,940 
7,150 
6,190 

06, 190 
5,910 
6,000 

«5,740 
5, 480 

5,400 

o5,  220 

4,530 

3,930 

«3, 640 

3,540 

4,390     2,820 

o4,520   a8,430 

4,250     8,630 

4,520     6,440 

o4,520  <*5,770 
4,400  !  5,910 
4,370  j  5,980 

o4,290  1  5,590 
4,600   05.6OO 

1,140 

3        

o950 

4               

955 

5 

1,140 

6 

0 1,230 

7 

1,280 

8               

1,220 

9 

a  1,3-10 

10 

575   oil. 530 

1,300 

11 

4,750 
4,910 
o5,220 
5,520 
5,970 

o5,870 
5,720 
6,120 

o4,570 
4,320 

4,270 

o4,220 

4,220 

4,040 

o3, 990 

3.080 

5,300 

5,250 

5,100 

o5, 580 

o6, 270 

5,230 
4,780 
7,720 
o5,850 
5,620 

11,000 
o9, 650 
10,870 
8,030 
8,040 

7,750 
o7,160 

5,550 
o5,010 

4.990 
o4,870 

680 

a  640 

595 

585 

o540 

515 
555 
a  505 
505 
900 

ol,000 

10,350 
9,830 

09,  690 
7,940 
7,050 

5,400 
4,110 
3,710 
o3,310 
2,910 

2. 730 

1,320 

12 

ol,220 

13 

1,090 

965 

15 

a  1,030 

16 

1.010 

1,050 

18 

985 

o920 

20 

875 

21 

885 

22 

1,000   o2,920 
695     2,400 

o565  !  2,530 
610   O2.530 

a  895 

23 

94.3 

820 

25 

a  780 

26 

580 

a  670 

655 

905 

ol,285 

2,410 
2,530 
2,770 
o3, 260 
2.910 

675 

27 

3,590  ia4,150 
a3, 720     3, 690 
3, 820     3, 370 
4,010  !o3,190 
4,140  ! 

535 

28 

a  390 

29... 

315 

30... 

160 

31 

03.070 

ol65 

o  Date  of  measurement. 


Monthly  discharge  of  Rio  Grande  near  San  Marcial,  N.  Mex.,for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


820 
985 
3,700 
3,830 
8,100 
6,120 
1,000 
4,560 
1,285 
1,780 
2,980 
1,340 


0 

440 

470 

890 

3,360 

3,190 

2,820 

15 

505 

1,280 

1,270 


491 

642 
1,416 
1,554 
4,942 
4,530 
6,382 
1,027 

658 
5,086 
1,957 

927 


11,780 


2,490 


30, 198 

35,633 

87,094 

92, 450 

303,888 

269, 554 

392, 390 

63,164 

39,164 

312,754 

116,469 

56, 975 


1,799,733 


RIO  GRANDE  NEAR  EL  PASO,  TEX. 


Location. — Oourchesne's  limekiln,  about  4  miles  north  of  El  Paso. 

Records  available. — May  10,  1889,  to  June  30,  1893,  and  January  25,  1895,  to  Decern- 
ber31,  1911. 

Gage. — Inclined  rod  bolted  to  steel  piers  set  with  cement  in  holes  drilled  in  solid 
rock  60  feet  upstream  from  pumping  station.  Originally  located  at  Old  Fort 
Bliss  about  1,500  feet  above  the  Mexican  dam;  maintained  1889  to  1893.  Re- 
established 1895  1£  miles  farther  upstream  and  3  miles  north  of  El  Paso;  main- 
tained until  April  30, 1897.    Moved  1  mile  farther  upstream  to  its  present  location 
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May  1,  1897.  Gage  heights  at  the  kiln  measured  at  the  masonry  pump  foundation 
pier  with  a  graduated  rod  until  October,  1902,  when  the  pier  was  torn  down. 
From  October,  1902,  to  August  19,  1906,  an  inclined  wooden  gage  60  feet  above 
the  pier  was  used.  Subsequent  to  August  19,  1906,  a  gage  300  feet  below  the 
inclined  gage  has  been  used .    Datum  of  gages  at  the  kiln  has  remained  unchanged. 

Channel. — Bed  is  unstable  and  channel  shifts.  Left  bank  is  the  loose  rock  embank- 
ment of  the  Atchison,  Topeka  &  Santa  Fe  Railway;  right  bank  is  of  made  ground 
and  subject  to  inundation  by  floods. 

Discharge  measurements.— Made  from  cable. 

Cooperation. — Station  operated  by  the  United  States  section  of  the  International 
Boundary  Commission  since  May  1,  1897. 

Discharge  measurements  of  Rio  Grande  near  El  Paso,  Tex.,  in  1011. 
[By  W.  L.  Follett,  E.  G.  Piper,  and  W.  C.  Stewart.] 


Date. 


Jan. 6. . 
Jan.  17. 
Jan. 21. 
Jan. 26. 
Jan. 28. 
Feb. 1. 
Feb. 4. 
Feb. 8. 
Feb. 11 
Feb. 14 
Feb.  17. 
Feb.  20. 
Feb.  23 
Feb.  27 
Mar.  3 . 
Mar.  6. 
Mar.  9 . 
Mar.  13 
Mar.  lti 
Mar.  20 
Mar.  24 
Mar.  27 
Mar.  30 
Apr.  3. 
Apr.  9. 
Apr.  16 
Apr.  19 
Apr.  22 
Apr.  26 
Apr.  30 
May  3 . 
May  6. 
May  10 . 
May  14 . 
May  16. 
May  20. 
May  23 
May  27 
May  31 
June  3. 
June  6. 
June  9. 
June  12 
June  15 
June  17 
June  20 
June  23 
June  26 
June  29 
July  2. 
July  5 . 
July  6. 
July  8. 


Gage 
height. 


Feet. 
6.5 
8.1 
8.7 
7.8 
7.7 
7.4 
7.2 
8.3 
7.9 
7.9 
7.3 
8.3 
8.55 
8.1 
7.8 
8.3 
7.75 
9.7 
10.2 
8.5 
9.1 
8.6 
8.5 
8.0 
9.2 
8.3 
7.6 
7.5 
7.9 
10.0 
11.1 
10.4 
10.9 
12.8 
13.05 
12.0 
11.0 
10.15 
10.0 
10.4 
10.2 
10.9 
11.1 
11.5 
11.8 
11.5 
11.35 
11.0 
10.8 
10.5 
11.9 
13.9 
11.9 


Dis- 
charge. 


Scc.-ft. 


277 

597 

174 

162 

141 

117 

460 

161 

170 

130 

274 

325 

272 

190 

491 

165 

1,719 

1,996 

601 

1,031 

693 

622 

193 

1,125 

289 

116 

102 

167 

1,746 

3,290 

2,464 

3,118 

6,295 

7,443 

5,665 

4,267 

3,001 

2,464 

2,914 

2,936 

3,815 

4,014 

4,631 

5,112 

5,101 

4,811 

4,233 

3,763 

3.120 

5,180 

9,715 

6.342 


Date. 


July  11. 
July  13 . 
July  16. 
July  19. 
July  21. 
July  24. 
July  27. 
July  30. 
Aug.  4.. 
Aug.  7.. 
Aug.  10. 
Aug.  13. 
Aug.  16. 
Aug.  20. 
Aug.  23 
Aug.  26. 
Aug.  29. 
Aug.  31. 
Sept.  4. 
Sept.  11 
Sept.  15 
Sept.  20 
Sept.  23 
Sept.  27 
Sept.  30 
Oct.  4.. 
Oct.  8.. 
Oct.  10. 
Oct.  14. 
Oct.  17. 
Oct.  21. 
Oct.  24. 
Oct.  27. 
Oct.  30. 
Nov.  3.. 
Nov.  6.. 
Nov.  9.. 
Nov.  12. 
Nov.  15. 
Nov.  19. 
Nov.  22. 
Nov.  25. 
Nov.  30. 
Dec.  3.. 
Dec.  6.. 
Dec.  i". 
Dec.  13 . 
Dec.  17. 
Dec.  20. 
Dec.  23. 
Dec.  26. 
Dec.  30. 


Gage, 
height. 


Feet. 
13.5 
12.3 
11.9 
11.4 
12.3 
13.  65 
13.  6 
11.7 
10.2 
9.2 
8.4 
7.7 
7.2 
6.7 
6.5 
6.5 
6.5 
7.0 
6.3 
7.0 
7.4 
7.15 
8.6 
7.6 
7.5 
9.0 
11.95 
13.8 
13.7 
12.2 
10.6 
10.4 
10.0 
10.2 
10.4 
10.05 
10.1 
9.6 
9.65 
9.55 
9.4 
9.5 
9.4 
9.2 
8.8 
9.4 
9.45 
9.3 
9.15 
9.05 
9.15 
8.95 


Dis- 
charge. 


Scc.-ft. 

8,800 

6,978 

6,205 

5,127 

6,777 

9,366 

9,594 

5,367 

2,944 

1,676 

744 

325 

120 

12 


10 

77 

6 

67 

173 

134 

914 

214 

119 

1,342 

5,578 

9,706 

9,121 

6,542 

3,493 

2,924 

2,413 

3,026 

2.874 

2,550 

2,566 

1,867 

1,752 

1,677 

1,506 

1,566 

1,355 

1,306 

722 

1.294 

1,306 

1,120 

841 
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Daily  gage  height,  infect,  of  Rio  Grande  near  El  Paso,  Tex.,  for  1911 . 


Day 


Jan. 


6.4 
6.7 
6.7 
6.55 

6.35 
6.35 


6.  35 
6.7 
6.7 
6.4 


7.95 
8.15 
8.2 
8.65 

8.7 
8.2 
8.2 
8.3 
8.15 

7.9 

7.8 

7.7 

7.65 

7.8 

7.8 


Feb. 


7.45 

7.2 

7.05 

7.15 

7.2 

7.65 

8.05 
8.3 
8.1 
8.05 

7.9 

7.7 

7.85 

7.9 

7.5 

7.35 
7.3 
7.25 
7.6 

8.2 

8.1 

8.1 

8.5 

8.55 

8.35 

8.4 

8.15 

7.75 


Mar. 


7.8 
7.7 
8.25 

8.3 

8.0 

7.6 

7.75 

7.5 

7.3 
10.45 
9.7 
9.25 
9.2 

10.05 
9.55 

8.85 

8.4 

8.5 

8.4 

8.4 

8.4 

9.05 

8.75 

8.7 

8.6 

8.55 

8.5 

8.5 

8.4 


Apr. 


8.1 

8.0 

8.0 

7.95 

7.9 

8.3 

8.8 

9.05 

9.2 

9.3 

9.05 

8.85 
8.8 
8.55 
8.4 

8.3 

8.15 

7.85 

7.6 

7.55 


7.55 
7.35 
7.35 
7.6 

7.7 
8.0 
9.95 
10.0 
9.9 


May. 


10. 35 

10.65 

11.05 

11.1 

10.85 

10.55 

10.3 

10.25 

10.45 

10.8 

11.25 

11.8 

12.15 

12.85 

12.95 

13.05 

12.8 

12.25 

12.05 

11.9 

11.6 

11.4 

11.1 

11.05 

10.7 

10.35 
10.05 
10.0 
10.0 
9.9 
10.1 


June. 


10.25 

10.25 

10.3 

10.6 

10.8 

10.2 
10.3 
10.55 
11.0 

10.8 

11.1 

11.1 

11.1 

11.25 

11.5 

11.65 

11.8 

11.85 

11.7 

11.5 

10.75 

10.45 

10.85 

10.6 

10.6 

10.85 
10.5 
10.  55 
10.75 
10.55 


July. 


10.55 

10.6 

10.9 

10.7 

12.2 

13.75 

13.6 

11.85 

11.7 

12.8 

13.7 
13.8 
12.  35 
11.8 
11.8 

11.75 

12.6 

13.2 

11.3 

11.55 

13.0 

12.35 

13.4 

13.8 

14.0 

13.4 

13.7 

13.8 

12.  55 

11.85 

11.4 


Aug. 


11.15 
11.05 
10. 65 
10.1 
9.7 

9.5 

9.3 

8.95 

8.75 

8.35 

8.1 

7.95 

7.75 

7.55 

7.35 

7.25 
7.05 
6.95 
6.85 
6.75 

6.65 

6.5 

6.5 

6.5 

6.5 

6.5 
6.5 

6.4 
6.45 
7.4 
7.05 


Sept. 


6.85 

6.75 

6.6 

6.35 

6.3 

6.3 
6.3 
6.3 
6.3 
6.65 

6.95 

7.25 

7.3 

7.3 

7.3 

7.3 

7.05 

7.2 

7^45 


8.15 
8.15 
7.95 

7.95 

7.65 

7.35 

7.3 

7.45 


Oct. 

Nov. 

7.9 

10.65 

8.05 

10.4 

8.75 

10.3 

9.15 

10.2 

9.4 

10.2 

10.1 

10.05 

10.8 

10.0 

11.65 

10.0 

13.35 

10.05 

13.75 

9.85 

13.8 

9.75 

14.5 

9.6 

14.5 

9.6 

13.75 

9.6 

13.4 

9.65 

12.9 

9.8 

12.45 
1 1 .  55 
11.05 
11.35 


9.  65 
9.5 
9.5 
4 


10.6 

9.4 

10.55 

9.4 

10.3 

9.55 

10.35 

9.5 

10.25 

9.5 

10.15 

9.5 

10.0 

9.55 

10.0 

9.5 

10.0 

9.5 

10.2 

9.45 

10.8 

Note.— No  flow  on  days  for  which  no  gage  heights  are  given. 

Daily  discharge,  in  second-feet,  of  Rio  Grande  near  El  Paso,  Tex.,  for  1911. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

0 

a  155 

140 

315 

5 

115 

190 

220 

20 

100 

a  190 

a  195 

20 

nllO 

130 

170 

10 

115 

460 

145 

a  5 

255 

a  490 

445 

5 

380 

315 

820 

0 

a  460 

80 

1,010 

0 

310 

a  165 

al,120 

0 

275 

115 

1,210 

5 

a  160 

75 

985 

20 

125 

2,220 

805 

20 

155 

al,720 

750 

10 

a  170 

1,470 

530 

0 

140 

1,440 

390 

0 

130 

al,910 

a  290 

a  220 

a  130 

1,480 

250 

305 

125 

925 

175 

330 

175 

555 

oH5 

570 

a  260 

a  600 

110 

a  595 

235 

530 

160 

360 

235 

530 

a  110 

360 

a  315 

530 

8C 

410 

325 

a  995 

80 

340 

300 

795 

120 

a  220 

305 

760 

a  135 

175 

280 

a  690 

265 

a  liin 

155 

660 

1,600 

155 

620 

1,720 

175 

a  620 

ol, 680 

175 

550 

Apr.     May.     June.    July.     Aug. 


Oct.      Nov.     Dec 


1 
2 

3 
4. 
5 

6 

7. 
8 
9. 

ID 

11. 
12 
13, 

l  1 
15 

16 
17. 

IS 

19 
20 

21 
22 
23 
24 

25 

26 

27 
28 
29 
30 

:;i 


2,240  2,740 

2,660  2,740 

"3,220  a2,810 

3,290  3,200 

2, 990  3, 460 


«2, 640 
2,360 
2,310 
2,560 

o2, 990 

3,700 
4,620 
5,200 
06,  440 
6,940 

o7, 440 

7,020 
6,090 
5,750 
5,520 

5,110 
4,830 
a4,410 
4,340 
3, 820 

3, 300 
o2, 850 
2,700 
2,620 
2,390 
o2,610 


o2, 940 
3,060 
3,380 

o3, 910 
3,710 

4,010 

o4,010 

4,010 

4,240 

o4, 630 

4,870 
o5, 110 
5,190 
5,150 
o.5, 100 

3,980 
3,530 
o4,100 

3.6N0 
3,680 

o4,020 
3,480 
3,530 

o3,710 
3,510 


3,350 
o3,  270 
3,710 
3,410 
o5, 860 

o9, 380 
9,210 

06, 270 
6,040 
7,730 

o9,300 
9,550 

o7, 060 
6,010 
6,010 

o5, 920 
7,740 
9,060 

o4, 940 
5,400 

08, 060 
6,870 
8,890 
o9,660 
10, 240 

9,270 
o9,790 

9.S50 

7,210 
o5, 670 

4,770 


4,390 
4,240 
3, 630 
o2, 840 
2,360 

2,070 
ol,780 
1,380 
1,140 
a  720 

570 
475 
a  350 
265 
180 

ol40 

85 

65 

45 

o  20 

10 
10 
a  10 
5 
5 

o5 

5 

5 

a  10 

125 

«80 


50 

35 

ol0 

5 

5 
5 
5 
5 
35 

a  65 
130 
145 
145 
a  145 

155 
115 
140 
125 
a  295 

645 
810 
o  675 
600 
460 

460 
a  250 

95 

70 

ol05 


360 
450 

1,110 
al,480 

1,910 

2,920 
3,920 

o5,140 
8,700 

o9,590 

9,710 
11,810 
11,810 
o9, 290 

8,610 

7,740 
o6,970 

5,300 


I  3,550 
|  3,030 
o2,  720 
I  2,690 
,  2,690 

o2,  550 

2,530 

I  2,530 

o2,550 

2,220 

2,080 

ol,870 
l.son 
1,740 

ol ,  750 

1,860 
1,750 
1,640 


4,350    oi,640 
4,920      1,550 


o3, 490 
3,330 
2,880 

o2,850 
2,730 

2,600 
o2,  no 

2,520 

2,620 
o3,030 

3,930 


1,530 

ol,510 

1,600 

1,570 

ol,570 

1,540 
1,540 
1,480 
1,450 
ol,  390 


a  Date  of  measurement. 
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Monthly  discharge  of  Rio  Grande  near  El  Paso,  Tex.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


595 

460 

2,220 

1,720 

7,440 

5,190 

10, 240 

4,390 

810 

11,810 

3,550 

1,370 


11,810 


0 

100 

75 

80 
2,240 
2,740 
3,270 


360 

1,390 

560 


151 

214 

708 

535 

4,031 

3,850 

7,081 

871 

195 

4,790 

1,997 

1,014 


Run-off 
(total  in 
acre-feet). 


9, 263 
11,891 

4;;,  537 

31,855 
247,  855 
229,071 
435, 372 

53, 583 

11,593 
294, 506 
118,850 

62, 370 


2,140    1,549,746 


RIO  GRANDE  ABOVE  PRESIDIO,  TEX. 

Location. — At  the  Haciendita,  9  miles  above  Presidio.  From  April,  1900,  to  Sep- 
tember, 1905,  the  station  was  located  at  a  point  9  miles  above  Presidio,  8  miles 
above  the  mouth  of  Rio  Conchos,  and  about  200  miles  below  El  Paso.  Owing  to 
the  formation  of  a  cut-off  around  the  station  it  was  necessary  to  abandon  this  site 
and,  in  September,  1905,  the  station  was  moved  to  a  point  8  miles  farther  up- 
stream. The  cut-off  formed  in  1905  having  since  been  closed  and  caving  banks 
necessitating  the  abandonment  of  the  new  station,  it  was  moved  back  to  its 
original  site  on  July  6,  1909,  with  a  different  gage  datum  from  that  of  the  first 
station. 

Records  available. — April  4,  1900,  to  December  31,  1911. 

Gage. — An  inclined  rod  fastened  to  posts  sunk  in  the  ground.  Datum  changed  in 
September,  1905,  and  on  July  6,  1909. 

Channel. — The  bed  is  sandy  and  shifting.  Both  banks  are  fairly  permanent  and 
are  inundated  by  extreme  floods. 

Discharge  measurements. — Made  from  a  cable. 

Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 
International  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  above  Presidio,  Tex.,  in  1911. 
[By  W.  T.  Millington.] 


Date. 


Feb.  18 
Feb.  19 
Feb.  22 
Mar.  22 
Mar.  25 
Mar.  27 
Mar.  30 
Apr.  2. 
Apr.  5. 
Apr.  8. 
Apr.  19 
Apr.  22 
Apr.  25 
Apr.  29 
May  6 . 
May  9. 
May  12 
May  15 
May  18 


Gage 

Dis- 

heigbt. 

charge. 

Feet. 

Sec.-ft. 

6.1 

238 

6.2 

302 

4.55 

30 

6.85 

208 

5.55 

62 

5.45 

24 

5.0 

12 

6.1 

64 

5.7 

41 

5.1 

7 

5.2 

14 

4.9 

4 

0.9 

160 

5.2 

10 

7.0 

291 

8.9 

1,353 

8.1 

563 

9.3 

1,293 

10.4 

2,596 

Date. 


May  21 
May  24 
May  27. 
May  30 
June  2. 
June  5 . 
June  8. 
June  11 
June  14 
June  17 
June  20 
June  23 
June  20 
June  29 
July  3. 
July  6. 
July  9. 
July  12. 
July  15. 


Gage 
height. 


Feet. 
10.6 
10.9 
10.9 
10.7 
8.8 
9.3 
9.7 
9.5 
11.85 
10.2 
9.7 
10.4 
10.8 
9.8 
11.1 
9.55 
10.7 
11.5 
10.9 


Dis- 
charge. 


Sec.-ft. 
2,871 
4,  537 
4,847 
3,420 
1,043 
1,517 
2, 520 
2,363 
4,975 
3,198 
1,956 
2,616 
2,958 
1,716 
4,  772 
1,414 
3,687 
...  140 
4,162 
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Discharge  measurements  of  Rio  Grande  above  Presidio,  Tex.,  in  1911 — Continued. 


Date. 


July  18. 
July  21. 
July  24 . 
July  27. 
Julv30. 
Aug.  3.. 
Aug.  6. . 
Aug.  9.. 
Aug.  12. 
Aug.  15. 
Aug.  18. 
Aug.  21. 
Aug.  24. 
Aug.  27. 
Aug.  30. 
Sept,  2. 
Sept.  5. 
Sept,  8. 
Sept.  11 
Sept.  14 
Sept.  17 
Sept.  20 
Sept.  23 
Sept,  26 
Sept.  29 
Oct.  3.. 
Oct.  6.. 
Oct.  9.. 


Cage 
height. 


Dis- 
charge. 


Feet. 
11.1 
12.9 
12.65 
12.05 
11.8 
12.15 
9.65 
8.3 
7.3 
6.8 
6.2 
5.7 
5.8 
6.2 
6.1 
5.7 
5.5 
7.9 
5.45 
5.8 
5.3 
5.1 
5.7 
5.2 
5.0 
5.6 
5.3 
5.1 


Sec. 
4 


■ft. 

,021 

,457 

,786 

,953 

,316 

,495 

,371 

,059 

622 

2S4 

175 

105 

145 

229 

193 

129 

97 

880 

100 

197 

101 

71 

157 

88 

47 

102 

72 

42 


Date. 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov, 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Gage 
height. 


Feet. 
9.85 
10.6 
ll.ii 
11.3 
10.95 
9.0 
8.9 
9.05 
8.9 
8.5 
8.8 
8.5 
8.3 
8.3 
8.2 
8.1 
8.2 
8.2 
7.9 
7.  7 
7.6 
7.8 
7.9 
8.0 
7.9 
7.6 
7.6 


Dis- 
charge. 


Sec.-ft. 

1,940 

3,820 

4,396 

5,046 

3,505 

1,790 

1,752 

2,125 

1,693 

1,241 

1,590 

1,270 

1,  109 

1,126 

1,218 

861 

873 

1,093 

926 

843 

705 

711 

794 

951 

1,072 

872 

939 


Daily  gage  height,  in  feet,  of  Rio  Grande  above  Presidio,  Tex.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.9 

6.05 

6.05 

5.85 

5.65 

5.45 
5.35 
5.05 
4.8 

4.85 

7.0 
8.0 
8.7 
8.9 
8.6 

8.4 

8.15 

8.35 

9.3 

9.35 

9.35 
1 1 .  35 
10.  35 
10.  5 
10.55 

10.65 
10.75 
10.85 
L0.9 

10.9 

10.9 
10.  85 
11.6 
10.  85 
10.7 
10.6 

8.95 
8.75 
8.85 
9.25 
9.3 

9.25 

9.25 

9.8 

9.8 

9.6 

9.4 
10.  85 
12.6 
11.2 
10.3 

10.2 
10.2 
10.  25 
10.  25 
10.05 

11.35 
10.6 

10.5 

10.65 

10.8 

10.75 
10.2 
10.0 
9.7 
9.45 

9.4 
10.5 
11.1 
9.5 
9.55 

9.65 
9.8 
9.8 
11.0 
12.15 

11.65 

11.45 

11.0 

10.9 

11.35 

11.75 

11.2 

11.65 

12.5 

12.5 

L2.95 
L3.05 

12.  55 
12.5 

12.0 

11.05 

11.95 

L2.3 

12.05 

11.8 

12.05 

12.4 

12.35 

12.35 

12.25 

10.6 

9.6 
9.1 
8.55 

8.2 
7.85 

7.55 
7.3 
7.1 
6.85 

6.7 

6.45 
6.35 
6.15 
5.95 

5.  75 

5.65 
5.6 
5.  (15 

5.  75 
8.35 

6.  55 

6.3 

7.0 

7.05 

6.1 

6.0 

5.8 
5.7 
5.6 
5.6 
5.5 

5.6 

5.25 

7.2 

6.0 

5.55 

5.75 

6.3 

5.9 

5.75 

5.4 

5.35 
5.25 
5.2 
5.1 

5.  7 

6.35 
6.0 
5.  7 
5.5 
5.35 

5.2 

5.15 

5.1 

5.0 

4.9 

4.9 

5.65 

5.55 

5.35 

5.3 

5.  25 
5.1 
5.1 
5.05 

7.  1 

8.95 
9.75 
10.0 
10.5 
10.55 

10.5 
10.  75 
11.0 
11.0 
11.05 

11.4 
11.75 
11.7 
10.95 
9.65 

9.45 

9.05 

9.25 

9.1 

8.85 

8.65 

8.95 

9.0 

9.6 

9.6 

8.85 

8.8 

8.65 

8.55 

8.85 

8.9 

8.85 
8.  65 
8.65 
8.5 
8.3 

8.2 

8.3 

8.3 

8.35 

8.3 

8.2 

8.15 

8.15 

8.1 

8.1 

8.1 
8.4 
8.2 
8.2 
8.1 

8.0 

2.. 

8.05 

3 

8.2 

4... 

8.0 

5 

8.0 

6.. 

7.9 

7 

7.85 

8... 

7.75 

9... 

7.85 

10 

7.  45 

11.  . 

7.5 

12 

7.6 

13 

7.7 

14... 

7  S 

15 

7.8 

16 

7.95 

17... 

7.9 

18... 

5.3 
5.2 
5.  4 

4. 95 
4.6 

7.9 

19 

"6.8" 
6. 35 
5.75 
5.5 

5.65 

5.6 

5.  55 

5.2 

4.95 

4.9 

5.1 
5.05 

5.0 
4.9 
4.9 

*"7."i5" 

6.  5 
6.1 
5.6 
5.2 
4.9 

7.9 

20 

7.9 

21 

8.0 

22 

23 

7.7 
7.85 

24.  . 

7.75 

25 

7.65 

26 

7  8 

27 

7  65 

28 

7.6 

29 

7.5 

30 

31 

7.6 

7  6 

Note.— No  flow  during  January  and  on  days  for  which  no  gage  heights  are  given. 


WESTERN   GULF   OF   MEXICO. 
Daily  discharge,  in  second-feet,  of  Rio  Grande  above  Presidio,  Tex.,  for  1911, 


39 


Day. 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

lti 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

26 

27 
28 
29 

3D 
31 


Jan. 

Feb. 

Mar. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a  130 

0 

0 

a  120 

0 

0 

140 

0 

0 

70 

0 

0 

o35 

a205 

0 

0 

155 

0 

0 

85 

0 

0 

o55 

0 

0 

60 

0 

0 

a40 

0 

0 

30 

0 

20 

0 

olO 

0 

10 

Apr. 


10 

a  60 

60 

50 

a  40 

30 

25 

5 

5 

0 

0 
0 
0 
0 
0 

0 
0 
0 
a  10 
10 

10 

o5 

5 

0 

a  180 

125 

90 

45 

a  10 

5 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

5 

1,220 

1,400 

6,700 

145 

30 

1,990 

0 

ol,000 

3,580 

6, 660 

ol30 

105 

"2, 060 

0 

1,090 

a4,770 

06, 830 

115 

o95 

2, 780 

0 

1,470 

1,490 

6, 660 

115 

75 

2,780 

0 

ffll,520 

1,500 

3,940 

o95 

70 

ol,640 

o290 

1,470 

ol,610 

o2, 320 

105 

o65 

1,580 

850 

1,470 

1,910 

1,840 

70 

40 

1,410 

1,240 

a'2, 720 

1,910 

1,300 

o655 

40 

ol,300 

ol,350 

2,720 

a4,290 

ol,010 

270 

o35 

1,650 

1,060 

2,480 

6, 640 

860 

135 

975 

1,710 

860 

o2, 240 

5,690 

730 

ol85 

1,590 

al,640 

o595 

4,360 

o5,  230 

a620 

340 

ol, 900 

1,430 

715 

6,950 

4,370 

485 

225 

2,370 

1,430 

1,295 

a4, 270 

4,160 

315 

ol90 

3,490 

ol,270 

ol,350 

3,310 

o4,880 

o265 

120 

03, 750 

1,110 

1,350 

3,200 

5,520 

220 

110 

3,680 

1,030 

4,500 

a3, 200 

4,250 

205 

o95 

4,040 

ol,110 

o2,530 

3,250 

«4,  760 

al70 

85 

o4, 400 

1,120 

2,730 

3,250 

5,910 

140 

70 

4,400 

1,160 

2,800 

«2,  780 

5,910 

110 

ol55 

4,500 

ol,130 

a3, 020 

3,510 

6,560 

alOO 

245 

o5, 250 

1,100 

3,580 

2,800 

7,030 

90 

195 

5,950 

1,120 

4,130 

o2,  710 

6,310 

105 

ol55 

5,790 

al,180 

a\,  540 

2,830 

06, 580 

ol30 

130 

03, 510 

1,050 

4,640 

2,960 

5,880 

1,090 

110 

2,360 

950 

4,740 

o2, 900 

5,400 

370 

o90 

2,180 

086O 

a4,  700 

2,210 

"5,810 

o265 

80 

ol,830 

1,100 

6,670  |  1,970 

6, 590 

515 

70 

1,990 

870 

4,140 

al,640 

5,950 

535 

a45 

1,890 

o870 

a3, 420 

1,440 

o5, 320 

al95 

30 

ol,720 

790 

3,220 

5,820 

180 

1,600 

Doc. 


760 
875 

a.  090 

'980 
980 

a925 
905 
865 

a995 
580 

615 
a705 
710 
710 
710 

795 

785 

o795 

825 


a950 
830 
980 

a970 
905 

1,010 

o900 

895 

755 

«940 

940 


a  Date  of  measurement. 
Monthly  discharge  of  Rio  Grande  above  Presidio,  Tex.,  for  1911, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

January 

0 

140 

205 

180 

6,670 

6, 950 

7,030 

6,830 

655 

5,950 

2,780 

1,090 

0 

0 

0 

0 

0 

1,000 

1,400 

90 

30 

30 

790 

580 

0 

18 

22 

26 

2,268 

2,631 

4,743 

1,450 

152 

2,249 

1,374 

856 

0 

February 

982 

March 

1,329 

April 

1,547 

May 

139,478 

June 

156,575 

July 

291,630 

August 

September 

89, 167 
9,045 

October 

138,288 

November 

81,759 

December 

52, 641 

The  year 

7,030 

0 

1,330 

962, 441 

RIO  GRANDE  BELOW  PRESIDIO,  TEX. 


at 


Location. — 6  miles  below  Presidio  and  7  miles  below  the  mouth  of  Rio  Conehos 

the  west  end  of  the  canyon  section  of  the  Rio  Grande. 
Records  available.— April  8,  1900,  to  December  31,  1911. 
Gage.— Inclined  rod  bolted  to  posts  sunk  into  the  ground.     An  additional  flood  gage 

is  nailed  to  a  tree  at  the  gravel  hills. 
Channel. — The  bed  is  of  shifting  sand  and  is  affected  by  a  drainage  line  called  Alamos 

Creek,  which  enters  the  river  one-fourth  mile  below  the  station.     This  creek  is 

subject  to  torrential  floods,  which  bring  large  quantities  of  bowlders  and  gravel 
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into  the  Rio  Grande,  forming  a  temporary  dam  which  remains,  throwing  back- 
water onto  the  gage  until  a  flood  in  the  river  scours  it  out.  The  right  bank  is  a 
rock  bluff.  The  left  bank  is  an  alluvial  deposit  and  overflows  above  a  stage  of 
about  13  feet  for  a  distance  of  750  feet  back  from  the  stream  to  gravel  hills. 

Discharge  measurements.— From  cable  for  stream  proper  and  from  boat  for  flooded 
left  bank. 

Cooperation.— Station  established  and  operated  by  the  United  States  section  of  the 
International  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  below  Presidio,  Tex.,  in  1911. 

[By  W.  T.  Millington.] 


Date. 


Jan. 4.. 
Jan.  7.. 
Jan. 10. 
Jan. 13. 
Jan. 16. 
Jan. 19. 
Jan. 22. 
Jan.  25. 
Jan. 28. 
Jan. 31 . 
Feb.  4.. 
Feb.  7.. 
Feb. 10. 
Feb. 13. 
Feb. 16. 
Feb. 18. 
Feb. 19. 
Feb.  22. 
Feb.  25. 
Feb.  28. 
Mar.  4 . . 
Mar.  7 . . 
Mar.  10. 
Mar.  13. 
Mar.  10. 
Mar.  19. 
Mar.  22. 
Mar.  25. 
Mar.  28. 
Mar.  31 . 
Apr.  3.. 
Apr.  6.. 
Apr.  9.. 
Apr.  12. 
Apr.  15. 
Apr.  18. 
Apr.  21 . 
Apr.  24. 
Apr.  27. 
Apr.  30. 
May  4 . . 
May  7 . . 
May  10. 
May  13. 
May  14. 
May  16. 
May  19. 
May  22. 
May  25. 
May  28. 
May  31 . 
Tune  3.. 
June  G. . 
June  9.. 
June  12. 
June  15. 
June  18. 
June  21. 
June  24. 
June  27. 
June  30. 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

6.2 

48 

6.2 

39 

G.2 

34 

G.2 

33 

6.2 

30 

C.2 

27 

6.1 

26 

6.2 

29 

6.3 

40 

6.4 

50 

6.3 

47 

6.4 

68 

6.5 

95 

C.4 

a  120 

6.6 

191 

8.05 

823 

7.5 

359 

6.9 

243 

6.7 

173 

G.G 

151 

6.5 

118 

6.4 

89 

G.3 

82 

6.2 

74 

G.4 

92 

6.2 

73 

6.2 

64 

7.0 

239 

6.7 

130 

6.4 

97 

6.9 

197 

6.7 

92 

6.2 

56 

6.1 

29 

5.9 

22 

5.9 

18 

5.9 

17 

6. 6 

121 

8.7 

1,443 

6.7 

107 

6.4 

95 

8.2 

734 

9.1 

1,422 

8.8 

1,094 

13.8 

9, 801 

9.1 

1,674 

io.  y 

3,234 

10.9 

4,195 

10.8 

3,505 

12.9 

8,888 

11.05 

5,971 

9.4 

2,517 

9.4 

2,376 

9.7 

3,403 

11.1 

6,344 

16.6 

30,875 

11.  G 

8,166 

11.8 

8,903 

10.8 

4,875 

10.6 

4,  1(14 

10.5 

4,051 

Date. 


July  4.. 
July  7.. 
July  10. 
July  13. 
July  16. 
July  19. 
July  22. 
July  25. 
July  28. 
July  31. 
Aug.  4. . 
Aug.  7.. 
Aug.  10. 
Aug.  13. 
Aug.  16. 
Aug.  19. 
Aug.  22. 
Aug.  25. 
Aug.  28. 
Aug.  31. 
Sept.  3.. 
Sept.  6.. 
Sept,  9 . . 
Sept.  12. 
Sept.  15. 
Sept,  18. 
Sept.  21. 
Sept.  24. 
Sept.  27. 
Sept.  30. 
Oct.  4... 
Oct.  8... 
Oct.  10.. 
Oct.  L3-. 
on.  io.. 
Oct.  19.. 
Oc-t.22.. 
Oct.  25.. 
Oct.  28.. 

Oct. 31.. 
Nov.  3... 
Nov.  6... 
Nov.9... 
Nov.  !L\. 
Nov.  I.... 
Nov.  is.. 
Nov.  21.. 
Nov.  24.. 
Nuv.27.. 
Nov.  30.. 
Dec.  l . . . 
Dec.  7... 
Dec.  10.. 
Dec.  L3.. 
Dec.  L6. . 
Dec.  19.. 
Dec.  22.. 
Dec.  25.. 
Dec.  28.. 
Dec.  31.. 


Gage 
height. 


Feet. 

10.4 

11.4 

11.8 

14.6 

12.0 

14.7 

13.75 

14.7 

11.9 

13.4 

12.9 

11.35 

10.35 

9.8 

9.2 

8.6 

8.3 

9.1 

9.4 

9.1 

10.2 

12.9 

12.45 

12.05 

11.0 

10.0 

10.6 

9.5 

10.3 

9.5 

9.1 

io.-;;, 

9.55 
12.6 
13.05 
12.8 
12.4 
11.5 
11.0 
10.4 
10.6 
10.6 
10.5 
10.1 
10.7 
10.3 
10.0 

9.7 

9.0 

9.4 

9.4 

9.3 

9.2 

8.9 

9.3 

9.5 

9.6 

9.2 

9.0 


a  Heavy  wind  downstream. 


WESTERN   GULF   OF   MEXICO. 
Daily  gage  height,  in  feet,  of  Rio  Grande  below  Presidio,  Tex.,  for  1911. 
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Day. 


Jan. 


6.3 

6.3 

6.25 

6.2 

6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.1 

6.1 
6.1 
6.2 
6.2 
6.2 

6.2 
6.2 
6.3 
6.4 
6.4 
6.4 


Feb. 


6.35 

6.3 

6.3 

6.3 

6.3 

6.35 

6.4 

6.4 

6.45 

6.5 

6.5 
6.4 
6.4 
6.5 
6.6 

6.6 
7.4 
8.3 
7.5 
7.45 

7.25 
6.9 
6.8 
6.75 

6.7 

6.7 
6.7 
6.7 


Mar. 


6.6 
6.6 
6.5 
6.5 
6.5 

6.4 
6.4 
6.4 
6.4 
6.3 

6.3 
6.3 
6.2 
6.3 

6.4 

6.4 
6.3 
6.2 
6.2 
6.2 

6.2 
6.2 
7.25 

7.0 
7.0 

7.15 

7.2 

6.7 

6.65 

6.5 

6.4 


Apr. 


6.4 

6.95 

6.9 

6.85 
6.7 

6.6 

6.4 

6.35 

6.2 

6.2 

6.1 

6.1 

6.1 

6.05 

5.95 

5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
6.6 
6.6 

7.75 

8.6 
8.7 
7.25 
6.8 
6.7 


May. 


6.6 

6.5 

6.35 

6.35 

6.3 

6.6 

8.3 

8.85 

9.1 

9.05 


8.75 
8.85 
12.4 
10.05 

9.05 
13.9 
11.1 
10.8 
10.3 

10.45 
10.85 
10.75 
10.8 
10.75 

10.8 

10.75 

12.45 

11.7 

11.0 

11.05 


June. 


10.7 
9.6 
9.3 
9.5 
9.4 

9.4 

9.4 

9.45 

9.6 

9.4 

9.65 
11.75 
13.45 
14.7 
16.45 

14.05 

13.2 

11.5 

10.75 

11.05 

11.35 

10.85 

10.9 

10.75 

10.6 

10.6 
10.55 
10.35 
10.35 
10.5 


July. 


10.4 
11.1 

11.4 
10.4 
10.85 

11.05 

11.55 

11.55 

11.6 

12.05 

13.35 

14.0 

14.25 

13.1 

12.3 

12.1 

11.95 

12.6 

14.9 

14.1 

14.0 
13.7 
13.85 
13.15 
14.85 

14.0 
12.6 
11.95 
13.0 
13.  05 
13.35 


Aug. 


13.55 

12.9 

12.85 

12.9 

12.15 

11.65 
11.25 

10.85 
10.75 
10.2 

10.0 
9.9 
9.75 
9.55 
9.35 

9.15 
8.95 
8.75 
8.55 
8.5 

8.35 

8.3 

8.1 

7.9 

9.15 

8.75 

9.5 

9.7 

9.5 

9.25 

9.1 


Sept. 


10.7 

11.15 

10.45 

11.55 

12.8 

13.05 
13. 15 
12.9 
12.4 
12.1 

11.75 

12.1 

12.25 

11.6 

10.95 

10.6 
10.2 
9.95 
9.9 
10.2 

10.8 
9.7 
9.5 
9.8 

11.2 

10.6 
10.7 
9.95 
9.75 
9.55 


Oct. 

Nov. 

9.55 

10.5 

9.4 

10.5 

9.2 

10.65 

'.I.  1 

10.8 

9.45 

10.75 

9.95 

10.  65 

9.8 

10.  85 

10.3 

10.  05 

10.0 

10.5 

9.7 

10.4 

10.9 

10.3 

11.35 

10.1 

12.6 

10.35 

12.6 

10.95 

12.65 

10.7 

13.0 

10.55 

12.95 

10.45 

12.8 

10.3 

12.8 

10.2 

12.0 

10.1 

12.55 

10.0 

12.4 

9.9 

12.45 

9.8 

12.2 

9.7 

11.5 

9.7 

11.35 

9.6 

11.15 

9.6 

10.95 

9.5 

10.8 

9.5 

10.7 

9.4 

10.4 

Dae. 


9.4 
9.3 
9.5 
9.4 
9.3 

9.3 
9.3 
9.2 

9.35 
9.2 

9.05 
9.0 
8.95 
9.1 


9.3 

9.2 
9.35 
9.5 
9.5 

9.5 

9.6 

9.45 

9.3 

9.1 

9.0 
9.0 

8.95 
8.8 

8.85 


Daily  discharge,  in  second-feet,  of  Rio  Grande  below  Presidio,  Tex.,  for  1911. 


Day 


Jan. 


55 
55 
50 
a50 
45 

40 

"■10 

35 
35 
a35 

35 
35 
a35 
30 
30 

o30 

30 

30 

o25 

20 

20 

o25 

30 

30 

a30 

30 
30 

a  40 
50 
50 

o50 


Feb. 


50 

45 

45 

a45 

50 

60 

a70 

70 

80 

o95 

110 
105 
al20 
155 
190 

ol90 

545 

a940 

a360 

350 

310 

a245 

210 

190 

al75 

175 

175 

al75 


Mar. 


150 
145 
120 
ol20 
115 

90 

«90 

90 

90 

<*80 

80 
80 
a75 
80 
90 

a90 
85 
75 

a75 
70 

65 

a05 

340 

240 

a240 

300 
320 
"130 
125 
110 
a95 


Apr. 


95 

205 

a  195 

165 

115 

"85 
70 
65 

o55 
50 

35 

«30 

30 

30 

a25 

20 
20 
o20 
20 
15 

"15 

15 

120 

al20 

845 

1,380 

al,  445 

470 

170 

a  105 


May. 


105 
100 

95 
«95 

90 

110 

«810 

1,230 

1,420 

al,370 

1,090 
1,040 
al,  150 
7,380 
3,320 

al,600 
9,970 
3,700 

«3,070 
2,590 

3,150 

a4, 100 

3,  730 

3,  f>70 

<*3,500 

3,500 

3, 380 
aS,  180 

6,' 

5,890 
05,970 


June. 


5,240 
2,940 
o2, 320 
2,670 
2,420 

a2, 380 
2,520 
2,  760 

«3, 200 
2,770 

3,300 

o9, 210 

16, 800 

22, 390 

o30, 190 

19. 300 
15, 440 

a7, 920 
6, 040 
6, 800 


July. 


4,510 
5,970 
6.  030 
o4, 090 
5,370 

5,670 

"0,500 
7,020 
7, 640 

"9, 320 

13, 260 

15,  240 
16,090 
12,970 
10,  790 

10,210 
9,850 
11,440 

"17,000 
15, 140 


a7,090  14,900 
5,070ol4,100 
5,2801  14,550 

a4,680  12,870 
4,110^19,280 


4,110 

04,000 

3,850 

4,100 

04, 650 


10, 050 
12,520 

a 10, 600 
12,740 
12,850 

ol3, 480 


Aug. 


13, 880 
11,010 
11,430 
all,  550 
9,500 

8,140 

a7, 130 

6,340 

0,  150 

o5, 000 

4,520 

4,270 

a3,960 

3,040 
3,330 

a3,020 
2,720 
2,420 

a2, 090 
1,990 

1,680 

ol,570 

1,340 

1,110 

o2, 550 

2,130 
2,910 

a3,250 
3,030 
2,  760 

a2,6O0 


Sept. 


5,800 
6.700 

a4, 990 
8,670 

12,850 

al3,810 

13,320 

11,000 

"9, 080 

8, 460 

7,740 

08, 450 

8,  720 

7, 500 

06, 380 

5,500 
4,630 
"4,0-10 
3,930 
4,620 

o6,010 
3,410 
2, 930 

a3,530 
6,330 

5,020 

a5,200 

3,640 

3,220 

a2,810 


Oct. 


2,790 
2,540 
2, 210 
a2, 040 
2,870 

4,000 
3, 830 

a4,970 
4,400 

o3,  700 

5,520 
6,180 
"8,040 
8,300 
8,730 

alO, 220 

9,690 

8,810 

08,  tni 

8, 130 


Nov. 


4,050 
3,770 
03,  720 
3,870 
3,730 

a3,510 
3,710 
3,310 

a2, ' 
2, 930 

2,880 

"2,770 

3,310 

4,600 

"4, 060 

3,900 

3,780 

a3,620 

3,340 

3,000 


040   "2.790 


"7,  790 
7, 890 
7,410 

a6, 080 

5,040 
5,060 

a4,590 
4,480 
4,400 

o4, 180 


2,620 

2,450 

"2.2SO 

2, 320 

2,260 

o2, 290 

2,300 

2,410 

0  2,421) 


Dec. 


2,610 
2,710 
3,110 
(3, 210 
3,200 

3,200 
a3,200 
3,180 
3,410 
a3,340 

3,290 
3,280 
a3, 300 
3,610 
3,870 

4,140 
4,070 
4,180 
a4,290 
4,400 

t,510 
o4,720 
4,230 
3,730 

"3, 190 

3, 080 
3,060 

a3,000 
2,750 
2,710 

a2, 560 


a  Date  of  measurement. 
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Monthly  discharge  of  Rio  Grande  below  Presidio,  Tex.,  for  1911, 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


55 

940 

340 

1,445 

9,970 

30, 190 

19,  280 

13,880 

13,810 

10, 220 

4,600 

4,720 


30, 190 


20 
45 
65 

15 
90 
2,320 
4,510 
1,110 
2,810 
2,040 
2,260 
2,560 


30 
190 
126 
201 

2,980 
7,120 
11,290 
4,762 
6,634 
5,840 
3,168 
3,456 


15 


3,840 


2,231 

10,572 

7,775 

11,960 

183, 263 

423, 689 

694,  215 

292, 800 

394, 731 

359, 107 

188,509 

212,509 


2,781,361 


RIO  GRANDE  NEAR  LANGTRY,  TEX. 

Location. — One-half  mile  south  of  Langtry  station  on  the  Southern  Pacific  Railroad 

and  at  the  east  end  of  the  canyon  section  of  the  Rio  Grande,  a  short  distance  above 

the  confluence  of  the  Pecos  and  the  Rio  Grande. 
Records  available. — April,  1900,  to  December  31,  1911. 
Gage. — ■  Vertical  rod  bolted  to  the  bluff  on  the  right  bank. 
Channel. — Bed  sandy  and  shifting.     The  right  (Mexican)  bank  is  a  rock  bluff;  the 

left  bank  is  an  alluvial  deposit  for  200  feet  back  to  a  rock  bluff,  and  overflows  at 

about  29.5  feet  on  the  gage. 
Discharge  measurements. — Made  from  cable. 
Cooperation. — Station  was  established  and  operated  by  the  United  States  section 

of  the  International  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  near  Langtry,  Tex.,  in  1911. 
[By  E.  E.  Winter  and  W.  H.  Dodd] 


Dale. 


Jan. 2. 
Jan. 7.. 
Jan.  12. 
Jan.  16. 
Jan. 20. 
Jan. 24. 
Jan. 28. 
Feb. 1. 
Feb.  6. 
Feb.  10 
Feb.  15 
Feb.  19 
Feb.  22 
Feb.  25 
Mar.  2. 
Mar.  i.. 
Mar.  IK 
Mar.  15 
Mar.  20 
Mar.  24 
Mar.  28 
Apr.  2. 
Apr.  6. 
Apr.  10 
Apr.  14 
Apr.  19 
Apr.  23 
Apr.  26 
Apr.  28 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

-  0.1 

478 

-     .05 

478 

-     .05 

485 

-     .05 

490 

-     .1 

482 

-     .1 

465 

-     .1 

466 

-     .1 

462 

-     .1 

458 

-     .  15 

455 

-     .15 

412 

.8 

1,058 

.7 

1,001 

.  5 

840 

.1 

008 

.0 

557 

-     .  05 

530 

-     .1 

505 

-     .1 

.Mil 

-     .1 

4N.S 

-     .1 

511 

.3 

654 

.0 

570 

.0 

566 

.0 

562 

-     .1 

457 

-     .1 

462 

1.9 

2,329 

2.8 

4. 136 

May  3. 
May  8.. 
May  12. 
May  16. 
May  18. 
May  22. 
May  26. 
May  31. 
June  2. 
June  7. 
June  12 
June  16 
June  23 
June  27 
July  2. . 
July  7. . 
July  11. 
Julv  15. 
July  21. 
July  24. 
Julv  28. 
Aug.  2. 
A.ug.  7. 
Aug.  11 
Aug.  15 
Aug.  19 
Aug.  24 
Aug.  28 
Sept.  2. 


Feet. 

0.4 
.0 
.4 
13.8 
6.65 
2.7 
2.9 
5.1 
2.9 
1.9 
2.0 
6.8 
4.7 
3.1 
3.0 
2.95 
4.1 
5.9 
5.4 
6.6 
5.65 
5.  7 
4.45 
3.2 
2.6 
1.9 
1.2 
4.15 
1.7 


Dis- 
charge. 


Sec.-ft. 

788 

557 

779 

34, 500 

16,349 

3,  750 

4,259 

9,936 

4,259 

2, 348 

2,  485 

12,900 

8,983 

4,292 

4,020 

3,715 

6,362 

12,610 

10, 720 

13, 482 

11,093 

11,288 

7,574 

4,636 

3,635 

2,261 

1,449 

6,806 

1,988 


WESTERN   GULF   OF   MEXICO. 
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Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Sept.  6 

Feet. 
3.1 
4.35 
4.0 
2.4 
2.85 
3.05 
2.0 
1.7 
2.85 
2.95 
4.35 
4.3 
3.4 
2.8 

Sec. -ft. 
4,376 
7,411 
6,197 
3,076 
4, 210 
4,891 
2,045 
2, 236 
4, 204 
4,473 
7,538 
7,367 
5,324 
4,208 

Nov.  8 

Feet. 
2.  9 
2.85 
2.9 
2.5 
2.2 
2.0 
1.95 
1.95 
1.95 
1.6 
1.6 
1.6 
1.0 

Sec. -ft. 
4, 416 
4,219 
4,467 
3,274 
2,734 
2,421 
2,333 
2,339 
2,307 
1,920 

Sept.  11 

Nov.  12  .. 

Sept.  15 

Sept.  20 

Nov.  16 

Nov.  21... 

Sept.  24 

Nov.  25 

Sept.  27 

Nov.  29...     . 

Oct.  2 

Dec.  2 

Oct.  6 

Dec.  7 

Oct.  10 

Dec.  12 

Oct.  14 

Dec.  16 

Oct.  18 

Dec.  20 

1,946 

Oct.  23 

Dec.  24 

1,941 

Oct.  28 

Dec.  28...   . 

1,885 

Nov.  3.... 

Daily  gage 

height 

in  feet,  of  Rio  Grande  near  Langtry, 

Tex.,  for  1911. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 
2.85 
2.9 
2.9 
2.9 

2.9 
2.8 
2.6 
2.75 

2.8 

2.9 

2.9 

2.7 

2.65 

2.5 

2.5 

2.45 

2.3 

2.25 
2.2 

2.2 
2.15 
2.1 
2.0 

2.0 

Dec. 

1 

-0.05 

-  .1 

-  .05 

-  .05 
.0 

.0 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-  .05 

-0.1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 

-  .15 
.55 

.8 
.65 

.7 

.65 
.55 
.55 
.45 

.45 
.35 
.3 

0.25 
,1 
.1 
.1 
.1 

.0 
.0 

-  .05 

-  .1 

-  .05 

-  .05 

-  .1 

-  .1 

-  .15 

-  .1 

-  .15 

-  .15 

-  .1 

-  .05 

-  .1 

-  .2 

-  .2 

-  .15 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 
.15 
.3 

0.3 
.3 
.3 
.2 
.05 

.0 

.05 

.1 

.05 

.0 

.0 

-  .1 

-  .05 
.0 

-  .1 

-  .05 

-  .05 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

.0 

1.6 

1.75 

2.8 

1.7 

1.05 

0.75 
.55 
.35 
.25 
.15 

.05 

.0 

.0 

.0 

.0 

.0 

.4 

.25 

1.6 

7.45 

13.25 
6.95 
6.3 
4.5 
3.5 

2.95 
2.7 
3.05 
3.0 
3.0 

2.9 
3.55 
3.9 
3.65 

4.8 
4.8 

3.1 

2.85 

3.25 

2.85 

2.25 

1.9 
1.9 
1.85 
1.85 
1.9 

1.9 

2.1 

2.15 

3.05 

3.9 

6.8 

6.5 

5.15 

3.95 

3.4 

3.55 

3.55 

4.5 

3.75 

3.55 

3.3 

3.1 

3.05 

2.95 

2.85 

2.9 
2.95 
2.85 
2.85 

2.8 

2.75 
2.9 
3.55 
4.15 
5.0 

4.25 
4.55 
4.8 
6.75 
5.95 

5.2 
4.2 
4.8 
4.6 
4.85 

5.5 

5.15 

6.45 

6.45 

4.95 

5.5 

5.8 

5.6 

4.8 

4.75 

5.8 

5.5 
5.6 
5.5 
5.0 
5.05 

5.05 
4.45 
4.05 
3.75 
3.5 

3.1 

2.95 

2.8 

2.75 

2.6 

2.  45 

2.2 

2.05 

1.85 

1.65 

1.6 

1.6 

1.45 

1.2 

1.2 

1.45 

1.6 

4.3 

2.7 

2.3 

2.6 

1.6 

1.7 

2.75 

3.0 

3.1 

3.3 
3.25 
3.9 
5.35 

4.8 

4.4 

3.95 

3.6 

3.65 

3.8 

3.75 

3.25 

2.85 

2.6 

2.35 

2.05 
1.95 
2.45 
2.85 
2.45 

2.1 
3.1 
2.7 
2.6 
2.5 

2.3 
2.05 
2.0 
1.95 

1.8 

1.7 
1.65 
1.9 
3.9 
2.85 

2.45 
2.2 
2.2 
3.05 
3.55 

4.35 

4.05 

4.3 

4.45 

4.4 

4.35 

4.2 

4.25 

4.1 

4.2 

4.1 

3.6 

3.35 

3.2 

3.1 

2.95 

1.95 

2 

1.95 

3 

1.9 

4 

1.9 

5 

1.9 

6 

1.95 

7 

1.95 

8 

1.9 

9 

1.8 

10 

1.8 

11... 

1.85 

12... 

1.95 

13 

1.85 

14 

1.7 

15 

1.6 

16 

1.6 

17... 

1.65 

18... 

1.65 

19... 

1.65 

20... 

1.6 

21 

1.6 

22 

1.6 

23 

1.6 

24 

1.6 

25 

1.55 

26 

1.55 

27 

1.55 

28 

1.6 

29... 

1.55 

30  .. 

1.5 

31 

1.5 

Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

1 

500 
a480 
490 
485 
495 

490 
a  480 
480 
480 
480 

a460 
460 
460 
460 
460 

a  460 
455 
455 
455 

a  455 

695 
a  610 
610 
610 
610 

a  555 
555 
530 
505 

a  530 

655 

a  655 

655 

625 

585 

a  570 
585 
600 
580 

a  565 

1,270 

1,000 

a  760 

700 

645 

585 
555 
a  555 
555 
555 

4,790 
a  4, 130 
4,930 
4,160 
3,020 

2,350 
a  2, 350 
2,280 
2,280 
2,350 

3,750 
a  3, 920 
3,680 
3,640 
3,500 

3,360 
a  3, 610 
5,100 
6,480 
8,430 

10,890 
all, 000 

10,660 
9,340 
9,290 

9,120 
a  7, 570 
6,660 
5,950 
5,340 

1,790 
a  1,990 
3,780 
4,210 
4,380 

a  4, 860 
4,740 
6,320 
9,840 
8,510 

3,280 
a  2,  750 
2.040 
2.580 
2,380 

a  2, 240 
2,150 
2,590 

0,110 
a  4, 260 

4, 280 
4,210 
a  4, 210 
4,220 
4,230 

4,240 
4,330 
a  4,  420 
4,380 
4,350 

2,330 

2 

a2, 330 

3 

2,260 

4 

2,260 

5 

2,260 

6 

2,340 

7 

"2,340 

8 

9 

2,270 
2,150 

10 

2,140 

a  Date  of  measurement. 


44  SURFACE  WATER  SUPPLY,  1911,  PART  VIII. 

Daily  discharge,  in  second-feet,  of  Rio  Grande  near  Langlry,  Tex.,  for  1911 — Continued. 


Day. 


II 
L2 
L3 

11 
15 

1G 
17 
L8 
19 
20 

21 

22 
23 
24 

25 

26 

27 
28 
29 
30 
31 


Jan. 


485 

a  485 

485 

485 


a  490 
490 
490 
480 

a  480 

480 
475 
470 
a  465 
465 

465 
465 
a  465 
465 
465 
465 


Feb. 

Mar. 

Apr. 

Ma  j'. 

455 

530 

565 

550 

450 

505 

530 

a  780 

450 

505 

545 

690 

445 

480 

a  560 

2,310 

a  440 

a  505 

515 

16,  720 

440 

485 

515 

"33,100 

440 

485 

500 

17, 100 

875 

510 

470 

al5, 230 

a  1,060 

530 

a  455 

9,490 

975 

a  510 

460 

6,300 

1,000 

465 

460 

4,540 

a  960 

460 

460 

a  3,  750 

880 

475 

a  460 

4,640 

880 

a  490 

46C 

4,510 

a  810 

495 

490 

4,510 

810 

500 

a  1,970 

a  4, 260 

755 

505 

2,15C 

5,940 

725 

a  510 

a  4, 140 

6,840 

510 

2,600 

6,190 

600 

1,69C 

9,160 

655 

a  9, 160 

June.     July. 


2,350  a  6, 880 
"2,700  7,920 
2,810  8,790 
4,760  15,560 
6,6101  12,780 


al2, 900 
12,340 

9,810 
7,570i 
6,540 


10,510 
7,510 
9,110 
8,580 
9,240 


G,820al0,950 
6,820  10,140 
0  8,400,  13,130 
6,  200  ol3, 200 
5,610    10,380 

4,880  11,410 
o4,290  11,980 
4,160oll,590 
3,880|  9,990 
3, 6101  9,890 
11,990 


Aug. 


a  4,  470 
4,220 
3, 970 
3,890 

o3,630 

3,330 
2,870 
2,570 
o  2,  200 
1,970 

1,910 
1,910 
1,740 
a  1,450 
1,450 

1,750 
1,930 
o  7, 100 
3,950 
3,160 
3,750 


Sept. 


a  7, 530 
6, 370 
5,460 
5,550 

o  5, 830 

5,710 
4,730 
3,940 
3,470 
a  2, 980 

2,380 
2,180 
3,310 
a  4,  220 
3, 420 

2,720 
o5,000 
4,140 
3,930 
3,710 


Oct. 


3,  430 
2,910 
2, 910 
o4,690 
5,790 

7,540 
6,8*1) 
a7,430 
7,780 
7,640 

7,510 
7, 130 
o7,250 
6,910 
7,140 

6,910 
5,780 
o5,220 
4,920 
4,720 
4,420 


Nov. 


4,320 
a 4,140 

3,890 
4,160 
4,270 

«4,470 
4,390 
3,910 
3,  730 

3,350 

a  3, 270 
3,180 
2,910 
2,820 

o2,730 

2,730 
2,600 
2,580 
a2,420 
2,420 


Dec. 


2,190 
«2,310 
2,200 
2,030 
1,920 

1,920 
1,980 
1,990 
1,990 
al, 950 

1,950 
1,940 
1,940 
ol,940 
1,870 

1,860 
1,840 
al,890 
1,830 
1,780 
1.780 


o  Date  of  measurement. 
Monthly  discharge  of  Rio  Grande  near  Langtry,  Tex.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

J  une 

July 

August 

September 

October 

November 

December 

The  year 


500 

1,060 

695 

4,140 

33, 100 

12, 900 

15,560 

11,060 

9,840 

7,780 

4,470 

2,340 


33, 100 


465 

440 

460 

455 

550 

2,280 

3,360 

1,450 

1,790 

2,150 

2,420 

1,780 


440 


622 
533 
869 
5,579 
5,190 
8,613 
4,810 
4,567 
5,028 
3,707 
2,057 


3,527 


29, 484 
34, 572 
32, 767 
51,709 
343,041 
308,826 
529, 587 
295, 735 
271,735 
309, 183 
220, 602 
126,506 


2, 553, 747 


RIO    GRANDE    BELOW    DEVILS    RIVER,    TEX. 


Location.— About  1  mile  below  the  mouth  of  Devils  River  and  the  station  of  Devils 

River  and  about  480  miles  below  El  Paso,  Tex. 
Records  available.— April,  1900,  to  December  31,  1911. 
Gage. — Inclined  rod  spiked  to  posts  set  in  the  ground. 
Channel. — Bed  is  composed  of  gravel  and  sand  and  is  shifting;  right  bank  is  an 

alluvial  deposit  which  is  inundated  by  extreme  floods  for  a  distance  of  about  500 

feet  back  from    the  river  proper;  left  bank  is  a  loose  rock  embankment  of    the 

Southern  Pacific  Railroad. 
Discharge  measurements. — Made  from  cable. 
Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 

International  Boundary  Commission. 


WESTERN   GULF    OF    MEXICO. 


45 


Discharge  measurements  of  Rio  Grande  below  Devils  River,  Tex.,  in  1911. 
[By  E.  E.  Winter  and  W.  H.  Dodd.] 


Date. 


Jan.  6.. 
Jan.  11. 
Jan. 15. 
Jan.  19. 
Jan. 23. 
Jan. 27. 
Jan. 31. 
Feb. 4. 
Feb. 9. 
Feb.  14 
Feb. 18 
Feb. 20 
Feb. 24 
Feb. 28 
Mar.  5 . 
Mar.  9. 
Mar.  14 
Mar.  18 
Mar.  23 
Mar.  27 
Mar.  31 
Apr.  5. 
Apr.  8. 
Apr.  13 
Apr.  17 
Apr.  22 
Apr.  27 
Apr.  30 
May  6.. 
May  11, 
May  17. 
May  21 
May  25 
May  29 
June  6. 
June  10 
June  15 
June  17 
June  26 
June  30 
July  3. 


Gage 
height. 


Feet. 
3.5 
3.5 
3.5 
3 
3 
3 
3 
3 
3 
3 
4 
5 
4 
3 


5 

5 

5 

5 

5 

45 

45 

05 

45 

0 

9 
3.7 
3.6 
3.55 
3.5 
3.6 
3.6 
3.7 
5.55 
3.9 
3.7 
3.8 
3.  65 
4.35 
4.35 
3.9 
3.6 
9.5 
5.5 
5.1 
5.25 
4.5 
4.3 
4.5 
7.25 
5. 35 
5.0 
5.0 


Dis- 
charge. 


Sec. -ft. 
1,221 
1,237 
1,289 
1,258 
1,233 
1,223 
1,217 
1,160 
1,140 
1,139 
2,542 
6,486 
2,415 
2,061 
1,571 
1,365 
1,271 
1,196 
1,351 
1,371 
1,544 
7, 188 
2,081 
1,543 
1,889 
1,453 
2,924 
2,978 
2,120 
1,439 

28,363 
6,874 
5,004 
5,805 
3,659 
3,126 
3,709 

13,359 
5,552 
4,743 
4,856 


Date. 


July  10. 
July  14. 
July  19. 
July  23. 
July  27. 
July  31. 
Aug.  5.. 
Aug.  10. 
Aug.  14. 
Aug.  18. 
Aug.  23. 
Aug.  26. 
Aug.  31. 
Sept.  5. 
Sept.  8. 
Sept.  13 
Sept.  19 
Sept,  23 
Sept,  26 
Sept,  30 
Oct.  5.. 
Oct.  9.. 
Oct.  13. 
Oct.  17. 
Oct,  21 . 
Oct.  26. 
Oct.  31. 
Nov.  6.. 
Nov.  11. 
Nov.  15. 
Nov.  20, 
Nov.  24, 
Nov.  28, 
Nov.  30. 
Dec.  6.. 
Dec.  11. 
Dec.  15 . 
Dec.  19. 
Dec.  23. 
Dec.  27. 
Dec.  31. 


Gage 
height. 


Feet. 
5.  15 

6.5 

6.2 

6.9 

6.3 

6.5 

6.95 

5.6 

5 

4 

4 

4 

5 

5 

5.9 

5.5 

4.9 

4.6 

4.6 


4.4 

5.15 

•1.6 

5.8 

6.0 

5.75 

5.1 

5.05 

5.0 

4.75 

4.8 

4.65 

4.5 

4.5 

4.45 

4.4 

4.35 

4.3 

4.3 

4.3 

4.25 


Dis- 
charge. 


Sec.-ft. 
5,040 

10,054 
9,392 

11,917 
9,447 

11,204 

11,591 
7,134 
4,795 
4,123 
2,566 
2, 161 
5,116 
7,452 
7,172 
6,357 
4,538 
3,657 
3,628 
4,260 
3,090 
6,878 
3,669 
7,901 
8,264 
7,577 
5,258 
5, 121 
5,032 
4,311 
4,318 
3,701 
3,404 
3,194 
3,022 
2,995 
2,829 
2,710 
2,674 
2,679 
2,534 


Daily  gage  height,  infect,  of  Rio  Grande  below  Devils  River,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.45 
3.45 
3.45 
3.45 
3.5 

3.5 

3.45 

3.45 

3.45 

3.5 

3.5 
3.55 

4.1 
4.6 
5.5 

4.5 
4.1 
4.1 
4.0 
4.0 

3.7 

3.7 

3.65 

3.65 

3.7 

3.7 
3.7 
3.6 
3.6 
3.6 

3.55 
3.55 
3.55 
3.55 
3.5 

3.55 

3.5 

3.5 

3.75 

3.6 

3.5 

3.65 

3.6 

3.6 

3.6 

3.7 
3.7 
5.2 
6.8 
6.2 

4.75 
4.05 
3.9 

3.9 
3.8 

3.75 

3.7 
3.7 
3.7 
3.7 

4.0 
3.75 
3.7 
3. 65 
3.65 

3. 65 

3.65 

3.6 

3.6 

3.65 

4.6 

4.55 

4.15 

4.0 

4.0 

3.9 

3.85 

3.75 

3.65 

3.65 

3.6 

3.65 

3.9 

4.75 

5.9 

8.05 

8.2 

5.6 

6.3 

5.9 

5.4 
5.05 
5.35 
5.25 
5.1 

5.25 

4.95 

5.3 

4.9 

4.75 

4.5 

4.4 

4.35 

4.3 

4.3 

4.3 
4.3 
4.3 
4.3 
4.9 

6.75 

7.2 

6.25 

5.8 
5.  7 

5.6 

5.5 

5.7 

5.65 

5.5 

4.9 

4.9 

4.9 

4.65 

4.75 

4.8 
4.9 
5.0 
5.1 
5.2 

6.35 
5.45 
5.75 
6.6 
6.95 

6.55 

6.1 

6.1 

6.1 

6.05 

6.45 

7.05 

6.9 

7.1 

7.55 

6.6 

6.35 

7.0 

7.1 

7.0 

7.05 

6.6 

6.1 

5.9 

5.55 

5.3 
5.2 
5.1 
5.1 
5.0 

5.0 
4.9 
4.7 
4.6 
4.5 

4.4 

4.3 

4.25 

4.2 

4.1 

5.0 
4.7 
4.4 
5.0 
5.45 

5.3 

5.0 

5.55 

6.35 

6.2 

5.4 
.1.1 
5.35 
5.  5 
5.55 

5.6 
5.2 
5.0 
4.9 
4.75 

4.7 

4.55 

4.7 

5.0 

4.9 

4.65 

4.5 

4.5 

4.5 

4.35 

4.3 
4.2 
4.2 
5.15 

5.15 

4.9 
4.  75 
4.6 
4.8 
5.1 

5.2 
5.8 
5.8 
6.0 
5.85 

6.0 
5.9 
5.8 
5.8 
5.85 

5.0 
5.0 
5.0 
4.9 
5.0 

5.0 

5.15 

5.1 

5.1 

5.15 

5.0 
4.9 
4.9 

4.8 
4.75 

4.75 
4.75 
5.0 
4.9 

4.8 

4.8 
4.75 
4.7 
4.  65 
4.6 

4.5 

2. 

4.5 

3.... 

4.5 

4 

4.45 

4.45 

6 

4.45 

7 

4.45 

8 

4.4 

9... 

4.4 

10 

4.4 

11 

4.4 

12.    . 

4.45 

13.... 

4.55 

14 

4.4 

15 

4.35 

16... 

4.3 

17... 

4.25 

18 

4.3 

19 

4.3 

20 

4.3 

21 

4.3 

22 

4.3 

23 

4.3 

24 

4.3 

25 

4.25 
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Daily  gage  height,  in  feet,  of  Rio  Grande  below  Devils  River,  Tex.,  for  1911 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

26 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.95 

3.9 

3.85 

3.7 
3.6 

3.6 
3.  6 

3.6 
3.75 

3.65 

4.35 

4.4 

4.65 

4.35 

5.0 

5.0 

5.5 

5.3 

5.35 

5.65 

5.35 

5.2 

5.1 

5.05 

5.0 

6.4 

6.65 

7.25 

6.15 

6.15 

6.7 

4.0 

4.35 

4.0 

6.7 

6.0 

5.2 

4.6 

4.45 

5.05 

4.8 
4.8 

5.75 

5.55 

5.4 

5.3 

5.35 

5.1 

4.6 

4.55 

4.5 

4.5 

4.5 

4.  25 

27. 

4.3 

28 

4.25 

29 

4.2 

30 

4.25 

31 

4.2 

Daily  discharge,  in  second-feet,  of  Rio  Grande  belovj  Devils  River,  Tex.,  for  1911, 


Day, 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

1,270 

1,200 

1,640 

1,540 

3,800 

1,260 

1, 190 

1,620 

1,540 

3,680 

1,250 

1,170 

1,510 

6,110 

2,720 

1,240 

a  1,160 

1,490 

11,690 

2,360 

1,230 

1,160 

a  1,570 

«  9, 530 

2,360 

a  1,220 

1,140 

1,560 

4,720 

a  2, 120 

1,220 

1,140 

1,560 

2,540 

2,010 

1,230 

1,140 

1,370 

a  2, 080 

1,780 

1,230 

a  1,140 

a  1,370 

2,080 

1,550 

1,230 

1,160 

1,360 

1,810 

1,550 

a  1,240 

1,160 

1,280 

1,680 

ol,440 

1,250 

1,140 

1,280 

1,540 

1,560 

1,260 

1,140 

1,270 

a 1,540 

2,150 

1,280 

a  1,140 

a  1,270 

1,560 

4,180 

a  1,290 

1,160 

1,200 

1,580 

9,250 

1,280 

1,160 

a  1,270 

2,410 

20,6.50 

1,270 

1,190 

1,200 

a  1,790 

n21,380 

1,270 

a  2, 680 

a  1,200 

1,660 

7,420 

a  1,260 

4,090 

1,650 

1,530 

11,180 

1,250 

a  6, 630 

1,350 

1,510 

9,030 

1,250 

3,820 

1,150 

1,480 

a  6, 400 

1,240 

2,690 

1,450 

a  1,450 

4,770 

a  1,230 

2,690 

a  1,350 

1,350 

6,170 

1,23C 

a2,41C 

1,360 

1,350 

5,700 

1,230 

2,380 

1,360 

1,450 

o5,000 

1,230 

2,240 

1,530 

1,450 

4,700 

a  1,220 

2,100 

al,370 

a  2, 920 

4,700 

1,220 

a  1,960 

1,370 

3,09C 

7,050 

1,220 

1,370 

3,860 

6,050 

1,220 

1,370 

a  2, 980 

6,300 

1,220 

ol,630 



7,800 

June. 


July. 


Aug. 


Sept. 


Oct. 


Nov.     Dec. 


2. 
3. 
4. 

5. 

0. 
7. 
8. 
9. 
10. 

II 
12 
L3 

14 

15 

L6 

17 
is 
l'i 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


6,360 
5,280 
6,540 
5,100 
4,560 

o3,660 
3,390 
3,260 
3,130 

a  3, 130 

3,130 
3, 130 
3, 130 
3, 130 
o5,110 

11,600 
al3, 150 
9,250 
7,400 
6,' 


4,580 
4,620 
4,660 
4,140 
4,320 


11,320 
10,200 
12,240 
12,350 
all, 760 


4,400  11,920 
4,590  10,440 
4,770j  8,790 
4,950)  8,130 
0  5,220!  06, 980 


9,490 
6,150 
7,270 
ol0,450 
11,850 

10,540 
9,060 
9,060 


6,020 
5,510 
5,000 
a  4, 790 
4,630 

4,630 

4,460 

o4,120 


a9,030j     3,780 
8,850     3,430 


6,580  10,300 
6,170|  12,460 
6,900oll,920 
6,780  12,740 
6,170    14,600 


o  5, 550 
5,200 
4,970 
4,860 

o4,740 


9,860 
ol0,850 
13,250 
9,000 
9,000 
ol2,000 


3,090 
2,740| 
a  2, 570 
2,480 
2,320 

a2,160 
2,860 
2,160 

10,260 
7,860 

o5,120 


4,760 
4,220 
3,680 
5,350 
o6,700 

6,330 
5,580 
o  6, 550 
8,750 
8,330 

6,090 
5,250 
a  5, 950 
6,360 
6,510 

6,1 
5,450 
4,840 
o4,540 
4,130 

3,970 
3,570 
o3, 960 
4,850 
4,540 

o  3, 630 
3, 150 
5,050 
4,260 

0  4,260 


3,850 
3,440 
3,410 
3,370 
o2,990 

2,: 
2,690 
2,690 
o6,880 
6,560 

5,360 

4,510 

a  3, 670 

4,370 


4,980'  3,180 
4,980'  3,170 
4,980'  3,160 
4,700  3,050 
4,980    3,030 

1 4, 980  o3, 020 
5,300   3,020 


5,210 
5,210 
5,300 

o5,030 

4,740 

4,740 

4, 460 

5,430  a4,310 


5,790 
7,900 
7,900 
8,260 
7,990 

08, 260 
7,990 
7,710 
7,710 
7,850 

a  7, 580 
6,940 
6,420 
6,030 
6,020 

a5,260 


4,310 
4,310 
4,940 
4,630 
0  4,320 

4,260 
4,070 
3,890 
a3,700 
3,600 

3,600 
3,500 

a3,400 
3,300 

O3.190 


3,000 
3,000 
2,990 

a2, 990 
3,080 
3,260 
2,950 

o2,  S30 

2,710 
2,590 
2,710 
o2,710 
2,700 

2,690 
2,680 
o2, 670 
2,680 
2,580 

2,580 
o2, 680 
2,570 
2,460 
2,550 
o2, 440 


a  Date  of  measurement. 


Monthly  discharge  of  Rio  Grande  below  Devils  River.  Tex.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum.      Moan. 


Run-off 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


1,290 
6, 630 
1,650 
11,690 
21,380 
13, 150 
14, 600 
12,350 
8,750 
8,260 
5,300 
3,260 


1,220 
1,140 
1,150 
1,350 
1,440 
3, 130 
4,140 
2,160 
3, 150 
2,690 
3, 190 
2,440 


21,380 


1,140 


1,243 
1,906 
1,398 
2,727 
5,704 
5,615 
8,515 
6,262 
5,242 
5,733 
4,431 
2, 830 


4,320 


76, 443 
105. *7S 

85,944 
162, 288 
350,697 
334,096 
523,597 
385,031 
311,940 
352, 502 
263,643 
174,010 


3,126,069 
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RIO  GRANDE  AT  EAGLE  PASS,  TEX. 

Location. — Half  a  mile  above  the  highway  bridge  at  Eagle  Pass  and  about  540  miles 
below  El  Paso,  Tex. 

Records  available. — April,  1900,  to  December  31,  1911. 

Gage. — A  vertical  rod  bolted  to  a  shale  cliff  read  to  stage  10.5  feet;  an  inclined  rod 
spiked  to  posts  set  in  the  shale  is  used  for  stages  above  10.5  feet. 

Channel.— The  bed  is  sandy  and  shifting.  At  low  water  the  depth  is  considerable 
and  the  current  is  slow.  Right  bank  is  an  alluvial  deposit  and  is  inundated  by 
floods  for  a  distance  of  about  1,500  feet  back  from  the  stream;  left  bank  is  of  shale 
and  rises  abruptly  from  the  river  to  a  height  above  flood  stages. 

Discharge  measurements. — Made  from  cable. 

Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 
International  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1911. 
[By  J.  K.  Wilson  and  Robert  Boubel.] 


Jan. 3.. 
Jan. 6.. 
Jan.  9... 
Jan. 12. 
Jan.  15. 
Jan. 18. 
Jan.  21. 
Jan.  24.. 
Jan.  27. 
Jan. 31. 
Feb. 3.. 
Feb.  6.. 
Feb.  9.. 
Feb. 12. 
Feb. 15. 
Feb. 18. 
Feb.  21. 
Feb.  24. 
Feb.  28. 
Mar.  3.. 
Mar.  6.. 
Mar.  9.. 
Mar.  12. 
Mar.  15. 
Mar.  18. 
Mar.  21. 
Mar.  24. 
Mar.  27. 
Mar.  31. 
Apr.  3.. 
Apr.  5.. 
Apr.  8.. 
Apr.  11. 
Apr.  14. 
Apr.  17. 
Apr.  20. 
Apr.  23. 
Apr.  28. 
Apr.  30. 
May  3 .  . 
May  6. . 
May  9.. 
May  12. 
May  15. 
May  16. 
May  18. 
May  21. 
May  24. 
May  27. 
May  31. 
June  3.. 
June  6.. 
June  9.. 
June  12. 
June  15. 
June  16. 
June  17. 
June  20. 
June  23 . 
June  26. 
June  30. 


Date. 


Gage 
height. 


Feet. 
0.7 

.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 


2.1 
1.7 


Dis- 
charge. 


1.5 


2.3 


2.0 
1.0 
.8 
.8 
.7 
3.3 
4.8 
4.5 
3.0 
2.8 
4.0 
2.9 
2.5 
1.8 
1.6 
1.4 
3.5 
5.0 
3.5 
2.5 
3.4 
2.3 


Sec.-ft. 
1,476 
1,428 
1,416 
1,363 
1,338 
1,609 
1,575 
1,570 
1,532 
1,481 
1,507 
1,494 
1,444 
1,422 
1,423 
1,398 
3,192 
2, 526 
2,462 
2,273 
2,083 
1,996 
1,871 
1,772 
1,742 
2,187 
2,303 
2,136 
1,819 
1,728 
5,166 
2,891 
1,800 
1,689 
1,700 
1,604 
1,611 
2,725 
2,641 
2,904 
1,789 
1,472 
1,417 
1,312 
6,431 
9,822 
7,750 
5,706 
5,010 
6.692 
5,354 
4, 680 
3,622 
3,276 
2, 995 
7.482 

11,506 
7,082 
4,566 
6,291 
4,917 


Date. 


Gage 
height. 


July  3.. 
July  6.  . 
July  9.. 
July  12. 
July  15. 
July  18. 
July  21. 
July  24. 
July  27. 
July  31 . 
Aug.  3.. 
Aug.  6. . 
Aug.  9.. 
Aug.  12. 
Aug.  15. 
Aug.  18. 
Aug.  21. 
Aug.  24. 
Aug.  27. 
Aug.  31. 
Sept.  3. 
Sept.  6. 
Sept.  9. 
Sept.  12 
Sept.  15 
Sept.  18 
Sept.  21 
Sept.  24 
Sept.  27 
Sept.  30 
Oct.  3.. 
Oct.  6.. 
Oct.  9.. 
Oct.  12. 
Oct.  13. 
Oct.  15. 
Oct.  18. 
Oct.  21. 
Oct.  24. 
Oct.  27. 
Oct.  31. 
Nov.  3.. 
Nov.  6.. 
Nov.  9.. 
Nov.  12. 
Nov.  15. 
Nov.  18 
Nov.  21. 
Nov.  24. 
Nov.  27. 
Nov.  30. 
Dec.  3 . . 
Dec.  6.. 
Dec.  9.. 
Dec.  12. 
Dec.  15. 
Dec.  18. 
Dec.  21. 
Dec.  24. 
Dec.  27. 
Dec.  31. 


Feet. 
2. 
2. 
3. 
4. 
4. 
4. 
3. 
3. 
6. 
4. 
5. 
5. 
4. 
3. 
3. 
3. 
1. 
1. 
2. 
3. 
1. 
3. 
3. 
3. 
3. 
3. 
2. 
2. 
2. 
2. 
2. 
1. 
3. 
2. 
5. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
2. 
3. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


Dis- 
charge. 


Sec.-ft. 
4. 531 
4,422 
6,655 
11,492 
10,  662 
9,953 
8,973 
8,566 
18,191 
11, 107 
14,217 
14, 975 
9,940 
8,102 
7,276 
6,218 
3,857 
3,715 
4,687 
8, 653 
3,468 
6,752 
6,677 
6,204 
5,881 
6,775 
4,734 
4,431 
5,351 
6,167 
4,845 
4,076 
8,963 
6,567 
13,863 
7,993 
8,316 
10,358 
9,241 
8,052 
7,030 
6,193 
5,153 
5,806 
4,691 
4,403 
5, 1 1 1 
4,680 
4,343 
4,052 
3,738 
4,165 
3,844 
3,550 

3,263 
3,042 
2,893 
2,852 
2,722 
2,653 
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Daily  gage  height,  in  feet,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1911. 


Day. 


1. 

?. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 

Ki. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
L9. 
20. 

21. 
22. 
23. 

24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


0.7 
.7 
.7 
.7 
.7 

.7 
.7 


Feb. 


0.7 

.7 
.7 
.7 

.7 

.7 
.7 

.7 


2.85 

2.05 

2.0 

1.9 

1.7 

1.7 

1.7 
1.7 
1.7 


Mar. 


1.7 
1.7 
1.7 
1.7 
1.7 

1.65 
1.6 
1.45 
1.35 
1.3 

1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.2 
1.2 
1.1 
1.1 
1.1 
1.1 


Apr. 


1.0 
1.0 
1.0 
3.  25 
3.85 

2.85 

2.55 

2.2 

2.0 

1.85 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.1 
1.7 
1.7 

1.7 
2.05 


May. 


1.6 
1.6 
2.0 
1.45 

1.35 

1.0 


3.3 

7.45 
4.9 
4.95 
4.5 

4.5 
4.5 
2.8 
3.0 
2.9 

2.8 

2.8 

2.6 

3.25 

3.75 

3.75 


Juno. 


3.45 

3.3 

2.9 

2.7 

2.5 

2.5 

2.25 

1.9 

1.8 

1.8 

1.7 

1.6 

1.55 

1.4 

1.4 

3.5 

5.0 

4.8 

3.75 

3.5 

3.2 

2.55 

2.5 

2.5 

2.5 

3.2 
2.8 
2.7 
2.4 
2.3 


July 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
3.5 
3.0 

2.75 

4.9 

4.6 

4.4 

4.2 

3.45 

3.3 

4.2 

4.05 

3.95 

3.8 
3.8 
3.8 
3.8 

3.8 

3.9 

5.75 

4.9 

4.55 

4.3 

4.5 


Aug.     Sept. 


5.4 
5.25 
4.4 
3.9 


3.7 

3.7 

3.5 

3.35 

3.3 


2.3 

1.7 
1.7 
1.7 
1.7 
1.5 

1.5 

2.1 
2.0 
2.  05 
2.3 
3.65 


2.95 

2.05 

1.9 

2.1 

2.75 

3.45 

3.0 

3.05 

3.6 

3.5 

3.5 

3.4 

3.4 

3.35 

3.3 

3.35 

3.0 

2.85 

2.7 

2.6 

2.2 

2.2 

2.2 

2.05 

2.3 

2.35 

2.35 

2.1 

2.8 

2.75 


Oct. 


2.6 
2.3 
2.2 
2.2 
2.05 

1.9 

1.9 

1.95 

3.5 

2.85 

2.75 
2.6 

4.75 

3.6 

3.3 

3.3 

3.45 

3.65 

3.75 

3.9 

3.8 
3.6 
3.8 
3.8 
3.7 


3.2 
3.2 
3.2 
3.2 


Nov 


3.1 

3.05 

3.0 

3.0 

2.75 

2.7 
3.2 
3.2 
3.0 
3.0 

3.0 
2.5 
2.5 
2.4 
2.4 

2.4 

2.35 

2.3 

2.3 

2.3 

2.2 
2/2 
2.2 
2.1 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 


Dec. 


1.8 
1.8 
2.0 
1.95 
1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 
1.8 
1.7 
1.7 

1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.45 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 


Daily  discharge,  in  second-feet,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1911. 


Day. 


1. 

2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 

If). 

II. 
12. 
L3. 
It. 
15. 

16. 

17. 
18, 
I'" 
20 

21 
22 
23 

21 
25 

26 

27 
28 
29 
30 

31 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec 


1,540 
1,510 
a  1,480 
1,460 
1,440 

a  1,430 
1,420 
1,420 

a  1,420 
1,400 

a  1,360 
1,360 
1,350 

a  1,340 


1,490 
1,500 
al,510 
1,500 
1,500 

o  1,490 
1,480 
1,460 

a  1,440 
1,440 

1,430 

a  1,420 

1,420 

1,420 

al.420 


1,430     1,420 
1,520     1,410 


ol,610 
1,600 
1,590 

ol,580 
1,570 
1,570 

a  1.570 
1,560 

1.540 
a  L,530 
1 .  520 
1,510 
l.  190 
o  1,480 


a  1,400 
1.400 

4,' 

o3,110 
3,020 
2,860 

o2,530 
2,510 

2,490 

2.480 

o2,460 


2,400 
2,340 
a  2, 270 
2,210 
2,150 

o2,070 
2,040 
2,000 

ol,960 
1,930 

1,870 

o 1,820 

1,770 

1,770 

o 1,770 

1,7< 
1,750 
o 1,740 
1,740| 
2,190 

a  2, 190 
2,230 
2,260 

a  2. 300 
2,300 

2,14( 
a  2, 140 

2,000 

1,940 

1,880 

ol,820 


1,730 
1,730 

o 1,730 
3,820 

o4,360 

3,410 
3,120 
o2,810 
2,640 
2,510 

o 1,800 
1,760 
1,730 

o 1,690 
1,690 

1,700 

o 1,700 

1,670 

1.640 

o 1,600 

1,610 
1,610 
ol,610 
1,800 
1,910 

2.020 
2,610 
a  2,  720 
2,680 
2,950 


2,550 
2,550 
o2,900 
2,290 
2,180 

a  1,790 
1,550 
1,510 

o 1,470 
1,450 

1,440 

a  1 . 420 

1,410 

1,400 

a  1,310 

a  6, 430 

23,050 

ol0,300 

9.SS0 

8,140 

o7,75C 

7,  750 

5.440 

o5,710 

5,410 

5,110 
a  5, 010 
4,730 
5,640 
6,340 
o6,340 


.,020  4,790  13,190 
5,840j  4,660  15,010 
o 5,350  "4,530  014,090 
5,020  4,490  14,470 
4,680     4,460    14,340 


o4,680  o4,420 
4,300!  4,420 
3,770]     4,420 

o3, 6201  o6,650 
3,620     5,650 


3,450 

O3.280 

3,210 

3,000 


014,980 
14,430 
11,380 

o9,590 


5,150 

oil. 490  o8,100 

11,1301     7,690 

10,900     7,380 


o3,000al0,660  o7.280 


07," 

oll,510 

O10.920 

7,820 


6,320 
4,1 
0  4,570 
4,570 
4,570 

o6,040 
5,540 
5,420 
5,040 

o4,920 


8,410 

7,960 

O9.950 

9.5M) 
9,340 

o8,970 
8,840 
8,700 

0  8.570 
8,570 

8,870 

"17.000 
13.  (XX) 
11,350 
10, 170 

oll.llO 


6,850 
6,640 
o6,130 
6,050 
4,870 

O3.860 
3,840 
3,830 

o3, 820 
3.430 

3,430 
a  4, 690 
4,450 
4,570 
5,150 
O8.300 


6,330 
3,880 
O3.470 
3,830 
5,020 

o6,500 
5,390 
5,540 

o6,680 
6,440 

6,440 

o6,200 

6.160 

6,020 

o5,880 

6,' 
6,280 
06, 480 
6,030 
5,6 

a  1,730 

4,i 

4,630 

O4.330 

4,940 

5,140 
0  5.250 

4.740 

6.170 

0  6.070 


5,730 
5,070 
o4,850 
4,790 
4,430 

a  4, 080 
4,080 
4,220 

o8,720 
7,160 

6,920 
o6,570 
ol3.H0 

9,280 
o7,990 

7,990 

8,110 

08, 270 

8,950 


ol0,060 
9,190 
9,510 

o9,240 
8,930 

8,870 
a  8, 050 
7.420 
7,290 
7, 160 
7,030 


6,670 
6.430 
a  6, 190 
6,100 
5,370 

a  5, 150 
6,240 
6,240 


3,580 
3,720 
"4,160 
4,030 
3,900 

o3. 840 
3,720 
3,600 


05, 810  03, 550 

5, 8101  3,490 

5,810|  3,440 
o4,690o3,380 

4.6601  3.260 

4,430   3,260 

a  1,400  o3, 260 

4,710  3,220 
4.910  3,080 
o5.110o3,040 
5,040  2,990 
4,960   2,940 


a  4, 680 
4,630 
4,590 

O4.340 
4,310 


o2,890 
2,890 
2,850 

a2,850 
2,790 


4,280   2.740 
a  I,050p2,720 

3,950   2.680 

3,840l  2,650 

03,740   2,650 

a2, 650 


o  Date  of  measurement. 


WESTERN    GULF    OF    MEXICO. 
Monthly  discharge  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1911. 
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Monti 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,610 
4,690 
2,400 
4,360 
23,050 
11,510 
17,000 
15,010 
6,680 
13,110 
6,670 
4,160 


23,050 


Minimum. 


1,340 
1,400 
1,740 
1,600 
1,310 
3,000 
4,420 
3,430 
3,470 
4,080 
3,740 
2,650 


1,310 


Mean. 


1,483 
1,918 
2,024 
2,212 
4,847 
5,311 
8,329 
8,038 
5,514 
7,515 
5,038 
3,220 


4.600 


Run-off 
(total  in 
acre-feet). 


91,200 
106,512 
121,463 
131,623 
298,017 
316,026 
512,152 
494,241 
328,086 
462,049 
299, 782 
197,9^0 


3,362,141 


RIO  GRANDE  NEAR  LAREDO,  TEX. 

Location. — Two  miles  above  Laredo  and  about  670  miles  below  El  Paso. 

Records  available. — May,  1900,  to  December  31,  1911,  except  March  1  to  July  31, 

1903.     Earlier  records  fragmentary. 
Gage. — An  inclined  rod  fastened  to  posts  and  trees.     Gage  was  originally  located  at 

highway  bridge  at  Laredo,  Tex.;  maintained  April,  1900,  to  February  28,  1903. 

Measurements  were  made  at  this  point  only  from  April  to  September  24,  1900. 

Records  at  this  location  were  poor,  hence  station  was  moved  2  miles  upstream, 

where  it  has  been  maintained  since  August  1,  1903. 
Channel. — Bed  is  sandy  and  shifting;  right  bank  is  of  alluvial  deposit;  left  bank  is 

a  shale  bluff;  both  banks  are  above  flood  level. 
Discharge  measurements. — Made  from  cable. 
Cooperation. — Station  established  and  operated  by  the  Mexican  section  of  the 

International  Boundary  Commission. 


Discharge  measurements  of  Rio  Grande  near  Laredo,  Tex.,  in  1911. 
[By  L.  Varela.] 


Jan. 6 

Jan. 11 

Jan. 16 

Jan. 21 

Jan. 26 

Jan. 31 

Feb. 4 

Feb.  12 

Feb.  16 

Feb.  19 

Feb.  25 

Feb. 28 

Mar.  5 

Mar.  10 

Mar.  16 

Mar.21 

Mar.  22 

Mar.  31 

Apr.  5 

Apr.  6 

Apr.  11 

Apr.  15 

Apr.  20 

Apr.  29 

May  1 

67443°— wsp  308 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

2.0 

1,228 

2.1 

1,206 

2.0 

1,379 

2.0 

1,293 

2.0 

1,360 

2.0 

1,233 

1.9 

1,220 

2.0 

1,392 

2.0 

1,319 

4.2 

5,598 

3.0 

2,565 

2.5 

1,990 

2.4 

1,776 

2.1 

1,567 

1.9 

1,271 

2.1 

1,572 

5.0 

7,518 

1.9 

1,616 

5.0 

7,129 

6.4 

12,771 

2.8 

2,138 

2.6 

1,994 

2.6 

1,990 

2.2 

1,689 

3.9 

4,093 

May  7. 
May  12 . 
May  13. 
May  18, 
May  20 
May  26. 
May  30 . 
June  2. 
June  8. 
June  13 
June  17 
June  19 
June  23 
June  29 
July  5. 
July  12. 
July  15. 
July  17. 
July  22. 
July  26. 
July  29 
Aug.  3. 
Aug.  8. 
Aug.  13 
Aug.  18 


Gage 
height. 


Feet. 
2.7 
2.1 
6.4 
9.7 
5.0 
4.4 
4.1 
5.1 
3.6 
3.1 
4.6 
6.8 
4.3 
4.4 
4.4 
4.5 
5.2 
6.5 
5.4 
8.0 
5.5 
6.5 
6.9 
4.6 
4-0 


Dis- 
charge. 


Sec.-ft. 

2,302 

1,418 

11,946 

24, 786 

8,232 

5,357 

5,133 

7,589 

3,585 

2,846 

6,300 

13,908 

5,760 

5,086 

5,224 

5,514 

8,184 

12,321 

7,859 

19,434 

10,724 

12,723 

13,621 

5,740 

4.  155 


13- 


50  SURFACE    WATER   SUPPLY,    1911,    PART   VIII. 

Discharge  measurements  of  Rio  Grande  near  Laredo,  Tex.,  in  1911 — Continued. 


Date. 


Aug.  23. 
Aug.  29. 
Sept.  2. 
Sept.  8. 
Sept.  12 
Sept.  19 
Sept.  25 
Sept.  30 
Oct.  5.. 
Oct.  11. 
Oct.  14. 
Oct.  15. 
Oct.  21. 


Gage 
height. 

Dis- 

charge. 

Feet. 

Scc.-ft. 

3.5 

2,799 

2.9 

3,784 

4.7 

5,837 

4.7 

5,932 

5.5 

9,881 

4.6 

5,643 

4.0 

3,322 

4.2 

4,402 

3.6 

3,131 

3.8 

4,076 

18.0 

43,701 

5.0 

9,657 

5.5 

9,572 

Dale. 


Oct,  27. 
Nov.  1. 
Nov.  7. 
Nov.  13 
Nov.  18 
Nov.  24 
Nov.  29 
Dec.  5. 
Dec.  9. 
Dec.  16. 
Dec.  22. 
Dec.  26. 
Dec.  29. 


Gage 
height. 


Feet. 

5.3 
4.9 
4.6 
4.5 
4.1 
4.1 
4.0 
3.9 
3.8 
3.8 
3.7 
3.5 
3.5 


Dis- 
charge. 


Scc.-ft. 
9, 408 
7,038 
6,040 
5,588 
4,7S7 
4,645 
4,089 
3.364 
3,712 
3,599 
3, 715 
3,294 
3,178 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  Laredo,  Tex.,  for  1911. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

2.1 

1.95 

2.5 

2.0 

3.85 

4.15 

4.2 

6.1 

2.0 

1.9 

2.4 

2.1 

3.5 

5.0 

4.1 

6.5 

2.0 

1.9 

2.4 

2.0 

3.1 

4.4 

4.15 

6.4 

2.0 

1.9 

2.4 

2.5 

3.05 

4.3 

4.25 

6.55 

2.0 

1.9 

2.4 

4.5 

2.7 

4.3 

4.4 

6.8 

2.0 

1.9 

2.4 

6.2 

2.7 

4.2 

4.3 

6.8 

2.0 

1.9 

2.3 

4.35 

2.7 

3.95 

4.3 

6.85 

2.0 

1.9 

2.2 

3.45 

2.45 

3.6 

4.15 

6.75 

2.0 

1.9 

2.1 

2.95 

2.3 

3.15 

4.1 

6.2 

2.1 

2.0 

2.1 

2.8 

2.3 

3.0 

4.1 

5.9 

2.1 

2.0 

2.1 

2.75 

2.1 

3.0 

4.15 

5.6 

2.05 

2.0 

2.1 

2.65 

2.1 

3.1 

4.45 

5.1 

2.0 

2.0 

2.0 

2.6 

5.2 

3.1 

4.6 

4.6 

2.0 

2.0 

1.9 

2.6 

3.45 

3.0 

4.85 

4.45 

2.0 

2.0 

1.9 

2.6 

3.1 

3.05 

5.3 

4.3 

2.0 

2.0 

1.9 

2.6 

3.0 

3.25 

6.55 

4.25 

2.0 

2.0 

2.0 

2.6 

4.0 

4.7 

6.7 

4.15 

2.0 

2.0 

2.05 

2.6 

9.55 

6.7 

5.75 

4.0 

2.0 

4.1 

2.1 

2.6 

8.1 

6.5 

5.5 

3.9 

2.0 

3.4 

2.1 

2.6 

4.7 

5.2 

5.45 

3.9 

2.0 

3.05 

2.1 

2.5 

4.05 

4.9 

5.45 

3.8 

1.9 

2.8 

4.0 

2.3 

4.0 

4.8 

5.45 

3.75 

1.9 

2.65 

3.15 

2.3 

3.7 

4.3 

6.2 

3.5 

1.9 

2.7 

2.7 

2.3 

3.7 

4.4 

6.5 

3.2 

1.9 

3.0 

2.6 

2.3 

4.1 

4.5 

6.9 

3.1 

2.0 

2.85 

2.6 

2.3 

4.4 

4.45 

7.9 

3.0 

2.0 

2.5 

2.55 

2.2 

4.3 

4.4 

6.55 

2.95 

2.0 

2.5 

2.5 

2.2 

4.2 

4.4 

5.6 

2.9 

2.0 

2.5 

2.2 

4.05 

4.35 

5.5 

3.5 

2.0 

2.3 

2.2 

4.55 

4.3 

5.4 

4.5 

2.0 

1.9 

4.05 

5.3 

5.4 

Sept. 


Oct. 


Nov. 


Dec. 


1. 

2. 

3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12 
13. 
14. 
15. 

16. 

17. 
is. 
19. 
20. 

21 
22 
23. 

24. 

2-',. 

26 
27. 
28. 
29 
30 
31. 


5.1 

4.7 

3.55 

3.2 

3.0 

3.15 
3.55 
4.65 
4.55 
4.65 

5.55 

5.45 

5.25 

5.0 

4.9 


4.4 

4.3 

4.25 

4.05 

4.0 

4.15 

4.2 

4.0 

3.95 

4.15 


4.1 

4.15 

4.2 

3.95 

3.55 


4.95 

4.95 

4.85 

4.8 

4.65 


3.45 

4.55 

3.65 

4.6 

3.7 

4.5 

3.55 

4.65 

3.5 

4.7 

3.8 

4.75 

4.45 

4.7 

6.8 

4.6 

14.  75 

4.5 

5.0 

4.5 

4.85 

4.35 

5.05 

4.25 

5.2 

4.1 

5.35 

4.1 

5.45 

4.25 

5.45 

4.1 

5.4 

4.1 

5.4 

4.0 

5.3 

4.1 

5.25 

4.1 

5.3 

4.0 

5.25 

4.05 

5.15 

4.05 

5.15 

4.0 

4.85 

4.1 

4.9 

4.05 

4.0 

4.15 

4.1 

3.9 

3.9 
3.85 
3.85 
3.8 
3.7 

3.7 

3.6 

3.6 

3.75 

3.8 

3.8 

3.85 

3.8 

3.9 

3.9 

3.7 

3.7 

3.6 

3.65 

3.65 

3.5 

3.55 

3.55 

3.5 

3.55 

3.5 


RIO  GRANDE  NEAR  ROMA,  TEX. 

Location. — Near  Roma  and  about  775  miles  below  El  Paso,  Tex. 

Records  available.— August  14,  1900,  to  December  31,  1911,  except  March  and 

April,  1903. 
Gage.— An  inclined  rod  spiked  to  posts  and  trees. 
Channel. — Bottom  sandy  and  shifting.     Right  bank,  an  alluvial  deposit  covered 

with  mesquite  brush  and  subject  to  overflow  for  the  width  of  250  feet  back  from 

the  Btream;  left  bank  is  of  hard  material  and  is  above  flood  level. 
Discharge  measurements.  —Made  from  cable. 
Cooperation. — Station  established  and  operated  by  the  Mexican  section  of  the 

International  Boundary  Commission. 
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Discharge  measurements  of  Rio  Grande  near  Roma,  Tex.,  in  1911. 
[By  H.  P.  Guerra.] 


Date. 


Jan.  2.. 
Jan.  (>.. 
Jan. 10. 
Jan.  14. 
Jan. 18. 
Jan. 22. 
Jan.  26. 
Jan. 30. 
Feb.  2. 
Feb.  0. 
Feb.  10 
Feb.  14 
Feb.  18 
Feb.  20 
Feb.  23 
Feb.  28 
Mar.  2. 
Mar.  6. 
Mar.  10 
Mar.  14 
Mar.  18 
Mar.  22 
Mar.  24 
Mar.  30 
Apr.  2. 
Apr.  6. 
Apr.  10 
Apr.  14 
Apr.  18 
Apr.  22 
May  3. 
May  8 . 
May  12 
May  16. 
May  19 
June  2. 
June  6. 
June  10 
June  14 
June  18 
June  22 
June  26 


Gage 
height. 


Feet. 
3.0 
3.0 

2.9 
2.9 
2.9 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.7 
2.6 
4.0 
5.0 
3.6 
3.4 
3.0 
2.9 
2.9 
2.6 
2.9 
4.8 
3.8 
3.4 
6.1 
4.5 
3.8 
3.0 
2.9 
4.6 
3.5 
2.8 
3.1 
10.7 
7.0 
5.6 
4.2 
3.8 
5.9 
6.0 
5.5 


Dis- 
charge. 


Sec-feet. 
1,578 
1,577 
1,489 
1,475 
1,478 
1,313 
1,320 
1,309 
1,239 
1,236 
1,236 
1,305 
1,235 
3,042 
5,489 
2,340 
2,097 
1,560 
1,468 

1. 463 
1,242 

1. 464 
4,751 
2, 610 
2,104 
8, 366 
3,590 
2,581 
1,598 
1,464 
4,395 
2, 346 
1,551 
1,841 

22,527 
14,053 
6,526 
3,122 
2,683 
7, 658 
5,474 
4,431 


Date. 


June  30. . . 

July4 

July8.... 
July  12... 
July  17... 
July  21... 
July  25... 
July  29... 
Aug.  2.... 
Aug.  7. . . . 
Aug.  11... 
Aug.  15... 
Aug.  19... 
Sept.  1.... 
Sept.  5.... 
Sept.  9.... 
Sept.  13... 
Sept.  18... 
Sept.  24 . . 
Sept.  26... 
Sept.  30.. 

Oct.  4 

Oct.  8 

Oct.  10.... 
Oct.  14... 
Oct.  18.... 
Oct.  22.... 
Oct.  26... 
Oct.  30... 
Nov.  3. . . . 
Nov.  8.... 
Nov.  13... 
Nov.  18. . . 
Nov.  24... 
Nov.  28... 
Dec.  2.... 
Dec.  6.... 
Dec.  12... 
Dec.  1%... 
Dec.  20... 
Dec.  27... 


Gage 
height. 


Dis- 
charge. 


Feet, 

5. 

5. 

5. 

5. 

7. 

6. 

7. 

7. 

7. 

7. 

6. 

5. 

4. 

6. 

4. 

5. 

6. 

5. 

5. 

4. 

4. 

4. 
21. 

6. 
14. 

6. 

6. 

6. 

6. 

7. 

6. 

6. 

5. 

5. 

4. 

4. 

4. 

4. 

4. 

3. 

3. 


Sec-feet. 
4,187 
3,900 
3,957 
4,607 
12, 240 
9,340 
12,231 
12,  704 
11,631 
12,217 
8,690 
4,978 
3,684 
9,746 
3,664 
5,536 
9, 169 
8,454 
4,421 
4,159 
3,701 
4,003 
77,571 
5,977 
43,551 
8,285 
8,206 
7,906 
6,608 
10, 170 
7,850 
6, 430 
4,580 
4,219 
3,451 
2,925 
2,  753 
2,571 
2,416 
2, 152 
2,022 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  Roma,  Tex.,  for  1911. 


Day. 


1 
2. 
3. 
4 
5. 

6. 

7, 
8, 
9 

If) 

11 
12 
L3 

H 
15 

16 
17 
18 

Id 
2i) 


Jan. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.9 

2.9 
2.9 
2.9 

2.9 
2.9 
2.9 

2.85 

2.8 

2.8 
2.7 
2.7 
2.7 
2.7 


Feb. 


2.6 
2.6 
2.6 
2.6 
2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 
2.6 

2.  65 
2.  65 
2. 55 

2.5 
2.5 
2.6 
2.6 
3.6 


Mar. 


3.45 
3.35 
3.  2 
3.15 
3.1 

3.05 

3.0 

3.0 

3.0 

2.9 

2.9 

2.95 

2.9 

2.8 

2.75 

2.7 
2.6 
2.6 
2.5 
2.45 


Apr. 


3.3 

3.3 

3.05 

3.0 

3.35 

5.15 
6.15 
5.75 
5.05 
4.4 

4.05 
3.9 
3.85 
3.7 

3.45 


3.  IS 

3.0 
3.0 
2.9 
2.9 


May. 


3.2 

3.75 

4.45 

4.2 

3.85 

4.25 
4.05 
3.55 
3.25 
3.05 

2.95 
2.8 
4.95 
6.4 

4.5 

3.3 
2.  75 
2.45 
10.5 
7.45 


June. 


6.4 
6.55 
6. 55 
6.05 
5.5 

5.4 

5.45 

1.7.-. 

4.65 

4.3 

4.0 
3.8 
3.8 

3.8 
3.8 

3.9 

4.(15 
5.45 

7.6 

7.  25 


July. 


5.3 
5.2 
5.25 
5.3 

5.5 

5.3 

5.15 

5.0 

5.25 

5.05 

4.9 
5.  6 
5.9 
6.7 
6.65 

6.85 
7.2 
7.35 
6.65 
6.5 


Aug. 


6.3 

6.7 

7.15 

7.0 

7.1 

7.4 

7.3 

7.4 

7.25 

6.5 

6.2 

5.8 

5.65 

5.55 

5.4 

5.3 

5.15 

5.05 

4.95 

4.9 


Sept. 


6.  65 

6.5 

5.8 

5.45 

5.1 

4.5 

4.7 

5.65 

5.45 

5.75 

6.45 
6.  85 
6.45 
6.  3 
6.05 

5.8 
5.6 

5.  85 

6.  15 

5.7 


Oct. 


4.5 
5.1 

5.  15 
4.9 
4.7 

4.5 
4.85 
20.2 
8.  25 
6.8 

5.75 
6.7 
6.4 
10.9 
12.45 

7.0 
6.0 
6.35 

6.  65 
6.9 


Nov 


6.  35 

6.7 

7.25 

7.7 

6.35 

5.65 
6.15 
6.75 
6.55 

6.4 

5.65 

5.  75 
6.2 
5.65 

5.  35 

5.25 

5.2 

5.3 
5.4 


Dec. 


4.3 

4.3 
4.3 
4.2 
4.2 

4.2 
4.3 

4.2 

4.  15 
4.1 

4.1 
4.1 
4.1 

1.1 
1.0 

4.0 
4.0 
4.0 

::.  75 
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Daily  gage  height,  in  feel,  of  Rio  Grande  near  Roma,  Tex.,  for  1911 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

21 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 
2.65 

5.3 
4.5 
5.35 
4.7 
4.  L5 

3.95 
3.75 
3.6 

2.4 

2.4 

3.0 

4.65 

4.2.5 

3.85 

4.2 

4.05 

3.9 

3.7 

3.45 

3.0 

2.95 

2.9 

2.9 

4.35 

4.05 

3.85 

3.5 

3.35 

3.25 

6.4 

6.8 

6.05 

5.55 

5.35 

5.45 
5.65 
5.75 
5.65 
5.55 
5.8 

6.4 
6.4 
5.7 
5.5 
5.4 

5.7 

5.95 

5.75 

5.65 

5.45 

6.4 

6.35 

6.45 

7.25 

7.35 

8.4 

8.0 

7.  7.") 

7.6 

7.3 

7.0 

4.75 

4.7 

4.6 

4.35 

4.05 

3.85 
3.65 
3.55 
3.6 
4.2 
6.55 

5.6 

5.7 

5.45 

5.05 

4.95 

4.85 
5.  05 
L85 
4.75 
4.6 

6.65 

6.9 

6.65 

6.5 

6.35 

6.35 
6!  35 

6.45 
6.4 
6.15 
6.05 

5.35 
:..  l> 
5.1 
5.05 
4.95 

4.  7.-» 

4.65 

4.6 

4.5 

4.4 

3.7 

22 

3.7 

23 

3.85 

24... 

3.95 

25 

3.95 

26 

3.85 

27 

3.7 

28 

3.7 

29 

3.7 

30... 

3.7 

31 

3.7 

RIO  GRANDE  NEAR  BROWNSVILLE,  TEX. 

Location. — About  a  mile  above  Brownsville,  Tex.,  and  opposite  Matamoros,  Tamaul- 
ipas,  Mexico;  about  900  miles  below  El  Paso. 

Records  available. — April  29,  1900,  to  December  31,  1911,  except  March  and 
April,  1903. 

Gage. — Vertical  rod,  fastened  to  fender  pile  on  right  bank. 

Channel. — Bed  is  sandy  and  shifting;  both  banks  are  alluvial  deposits  and  are  inun- 
dated by  extreme  floods  only;  right  bank  is  protected  by  piling. 

Discharge  measurements. — Made  from  cable. 

Cooperation. — Station  established  and  operated  by  the  Mexican  section  of  the 
International  Boundary  Commission. 

Between  Roma  and  Brownsville  there  are  many  lagoons  (old  river  beds)  into  which 
the  river  water  flows  during  moderate  floods,  and  a  large  area  is  overflowed  deeply 
by  the  higher  floods.  Much  of  this  water  returns  slowly  to  the  river  as  the  flood  sub- 
sides, so  that  the  flow  passes  Brownsville  more  uniformly  than  it  passes  Roma.  Large 
quant  Lties  of  water  also  leave  the  river  entirely,  reaching  the  Gulf  of  Mexico  through 
channels  remote  from  the  Rio  Grande.  Local  run-off,  however,  keeps  the  total  dis- 
charge at  Brownsville  well  up  toward  the  combined  flow  of  the  San  Juan  and  the 
Rio  Grande  at  Roma. 

Discharge  measurements  of  Rio  Grande  near  Brownsville,  Tex.,  in  1911. 
[By  P.  Guerra.] 


Dale. 


Jan. 2 . . 
Jan. 6 . . 
Jan.  Kt. 
Jan. 14. 
Jan.  iv 
Jan.  22. 
Jan. 26. 
Jan. 30. 
Feb.  3. 
Feb. 7. 
Feb.  11 
Feb.  15 
Feb.  19 
Feb.  23 
Feb.27 
Mar.::. 
Mar.  7. 
Mar.  II 
M  ii.  L5 
Mar.  I'.t 
Mar.  23 
Mar.  27 


<;ago 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

1.8 

2,141 

1.3 

1,758 

1.4 

1,902 

1.5 

2,024 

1.3 

1,804 

1.1 

1,687 

1.2 

1.77  1 

1.1 

1,678 

.6 

1,470 

.4 

1,357 

.5 

1,425 

.3 

1,311 

.6 

1,461 

1.4 

1,934 

3.0 

3,133 

1.6 

2,022 

1.2 

1, 749 

.4 

1,365 

.5 

1,399 

.6 

1,452 

-  .3 

1,042 

2.4 

2,341 

Mar.  31 
Apr.  3. 
A.pr.7. 

Apr.  11 
Apr.  15 
Apr.  19 
A.pr.23 

Apr.  27 
Mav2. 
May  6. 
May  10 
Mav  11 
May  1^ 
May  22 
May  26 
May  30 
.1  iiue  3. 
June  7. 
June  11 
June  15 
June  19 
June  23 


Feet 
4. 
4. 
1. 
5. 
2. 

i! 

i. 
i. 

5. 
4. 
3. 
3. 


Dis- 
charge. 


Scc.-fl. 
3,569 
3,503 
2,520 
6,120 
2,623 
2,289 
2,158 
2,437 
6,247 
3,596 
3.179 
2,929 
5,599 
15,445 
6,663 
5,815 
6,234 
5,734 
2,951 
2,538 
2,432 
7,102 


WESTERN    GULF    OF    MEXICO. 
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Discharge  measurements  of  Rio  Grande  near  Brownsville,  Tex.,  in  1911 — Continued. 


Date. 


June  27. 
June  30. 
July  3.. 
July  7.. 
July  11. 
July  15. 
July  19. 
July  23. 
July  27. 
July  30. 
Aug.  3.. 
Aug.  7.. 
Aug.  11. 
Aug.  15. 
Aug.  19. 
Aug.  23. 
Aug.  27. 
Aug.  31. 
Sept.  3 . 
Sept.  7 . 
Sept.  11 
Sept.  15 
Sept.  19 
Sept.  23 


Gage 
height. 


Feet. 
4.5 
4.3 
4.5 
4.0 
3.7 
3.4 
8.3 


6.3 
8.6 
8.9 
7.1 
8.8 
8.3 
5.7 
4.7 
3.5 
3.2 
1.7 
6.2 
3.9 
5.4 
6.6 
5.5 
5.0 


Dis- 
charge. 


Sec. -ft. 
3,872 
3,813 
3,913 
3,488 
3,034 
2,836 

10,204 
7,396 

10, 476 

12,746 
7,631 

13,039 
9,669 
6,645 
4,192 
3,411 
3,623 
1,991 
7,177 
3,926 
5,794 
7,737 
6,045 
5,142 


Dale. 


Sept.  27 
Sept.  30 
Oct.  3.. 
Oct.  7.. 
Oct.  11. 
Oct,  15. 
Oct.  20. 
Oct.  24. 
Oct.  28. 
Oct.  31. 
Nov.  4.. 
Nov.  8.. 
Nov.  12 
Nov.  16. 
Nov.  20. 
Nov.  24. 
Nov.  28. 
Dec.  1.. 
Dec.  5.. 
Dec.  9.. 
Dec.  17. 
Dec.  21. 
Dec.  25. 
Dee.  29. 


Gage 

height. 


Feet. 
3.8 
3.2 
2.9 
3.1 
L0.8 
4.9 
6.7 
7.9 
7.4 
7.1 
9.55 
6.5 
7.8 
5.9 
5.  *' 
5^0 
4.5 
3.8 
3.6 
3.3 
3.1 
2.9 
2.8 
2.7 


Dis- 
charge. 


Sec. -ft. 
3,900 
3,242 
3,202 
3,184 

15,908 
4,609 
6,581 
9,281 
8,391 
8,037 

18,364 
7,652 
8,740 
5;588 
5,072 
4,736 
4,355 
4,061 
3,793 
3,402 
3,143 
3,  L33 
2,881 
2,710 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  Brownsville,  Tex.,  for  1911, 


Day. 


1 
2 

3 
4 
5. 

6 

7 

8 

9 

10 

11 
12 
13 

14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 

25 

20 
27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

1.65 

0.9 

2.4 

4.4 

1.8 

.75 

2.05 

4.7 

1.65 

.55 

1.55 

3.9 

1.55 

.5 

1.35 

2.85 

1.45 

.5 

1.4 

2.3 

1.35 

.5 

1.45 

2.0 

1.3 

.45 

1.25 

1.9 

1.3 

.25 

.75 

1.75 

1.4 

.2 

.5 

2.25 

1.4 

.5 

.4 

4.85 

1.4 

.5 

.4 

5.35 

1.3 

.5 

.5 

4.3 

1.4 

.5 

.0 

3.5 

1.5 

.45 

.75 

3.15 

1.5 

.3 

.55 

2.3 

1.5 

.3 

.1 

2.1 

1.4 

.4 

.0 

2.05 

1.3 

.45 

.2 

1.5 

1.2 

.55 

.8 

1.25 

1.2 

.6 

.2 

1.2 

1.1 

.75 

.1 

.95 

1.1 

.95 

-  .2 

.95 

1.2 

1.35 

-  .3 

1.1 

1.2 

1.65 

-  .1 

1.2 

1.2 

2.55 

.3 

1.3 

1.15 

2.85 

1.6 

1.35 

1.0 

3.05 

2.5 

1.45 

.9 

3.05 

3.85 

1.7 

1.1 

4.4 

5.8 

1.1 

4.5 

6.95 

1.0 

4.25 

May. 


6.2 

5.35 

5.1 

4.65 

4.25 


4.3 

4.3 

4.15 

3.75 

3.35 

4.0 

5.45 

4.85 

4.55 

5.25 

10.2 
9.7 
7.55 
7.4 
6.25 

5.55 

5.15 

5.0 

5.1 

5.1 

5.1 


June. 

July. 

5.0 

4.6 

4.95 

4.6 

5.3 

4.5 

5.9 

4.4 

6.25 

4.25 

5.95 

4.05 

5.45 

3.95 

4.7 

3.9 

4.25 

4.15 

3.95 

3.95 

3.5 

3.  75 

3.1 

3.55 

2.8 

3.25 

2.55 

3.1 

2.05 

3.25 

1.85 

5.4 

1.7 

6.25 

1.7 

6.45 

1.8 

7.85 

1.85 

8.1 

4.05 

7.2 

6.55 

6.5 

6.15 

6.3 

5.45 

6.35 

5.15 

6.4 

5.0 

7.2 

4.5 

8.7 

4.5 

9.15 

4.35 

9.7 

4.35 

8.8 

7.9 

Aug. 


7.8 
7.7 
7.1 
7.5 
8.15 

8.4 
8.65 

8.75 

8.7 

8.65 

8.2 
7.35 

0.  05 
6.3 
5.8 

5. 35 
5.0 
4.9 
4.75 

4.t;:, 

4.4 
4.0 
3.0 
3.4 
3.2 

3.2 
3.2 
2.0 
2.2 

1 .  85 
1.7 


Sept. 

Oct. 

1.7 

3.15 

3.2 

3.05 

0.4 

2.95 

2.8 

5.55 

3.0 

4.9 

3.2 

4.3 

3.1 

3.9 

3.1 

3.95 

8.25 

4.05 

13.3 

5.1 

11.5 

0.0 

7.85 

0.  1 

5.85 

0.0 

5.1 

0.  05 

5.05 

6. 45 

13.15 

6.25 

13.35 

0.0 

8.75 

5.  0 

0. 95 

5.2 

0.  75 

5.25 

6.9 

5.  25 

7.3 

4.9 

7.8 

4.2 

7.'.) 

4.15 

7.'.  15 

3.95 

7.8 

3.75 

7.7 

3.5 

7.4 

3.35 

7.3 

3.2 

7.2 

7.05 

Nov. 


0.85 
6.35 
0.45 
8.2 
11.5 

10.1 
7.85 
6  , 
6.25 
7.05 

8.0 
7.95 

7.2 

0.0 
0.35 

5.95 
5.75 

5.  0 

5.45 

5.15 

4.95 
4.7 
4.75 
4.95 

4.9 

4.75 
4.65 
4.45 
4.25 
3.95 


Dec. 


3.8 

3.75 

3.7 

3.6 

3.55 

3.35 
3.2 

3.25 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.2 

3.1 
3.  0 
2.95 
2.9 

2.9 
2.  75 
2.55 
2.5 
2.85 

3.1 
2.95 

2.8 
2.7 
2.7 
2.7 


SOUTH  FORK  OF  RIO  GRANDE  AT  SOUTH  FORK,  COLO. 

Location. — At  highway  bridge  half  a  mile  west  of  South  Fork  station,  in  sec.  34, 
T.  40 N.,  R.  3  E.  No  tributaries  between  the  station  and  the  mouth  and  none  for 
several  miles  above. 

Records  available. — August  9,  1910,  to  December  31,  1911.  Also  a  number  of 
discharge  measurements  made  in  1909  by  the  United  States  Geological  Survey. 
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SURFACE   WATER   SUPPLY,   1911,   PART   VIII. 


Drainage  area. — 21G  square  miles  (State  engineer's  report). 

Gage. — Inclined  staff.     The  original  gage  was  washed  out  by  flood  October  5,  1911, 

and  was  replaced  October  16  by  a  new  gage  at  a  different  datum. 
Channel. — Shifting  during  high  water  but  fairly  permanent  at  other  times. 
Discharge  measurements. — Made  from  bridge. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — Little  if  any  water  is  diverted  above  the  station,  and  therefore  the 

records  represent  the  natural  run-off. 
Cooperation. — Records  furnished  by  the  State  engineer,  by  whom  the  station  is 

maintained. 

Discharge  measurements  of  South  Fork  of  Rio  Grande  at  South  Fork,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    20a 

G.  H.  Russell 

Feet. 

Sec-feet. 
37 

Feb.   26a 

Clayton  and  Turner 

2.00 
1.85 
2.60 
2.58 
3.78 
2.59 
1.67 
&2.40 
61.92 

34 

Mar.  29 

B.  S.  Clayton 

139 

Apr.  30 
30 

do 

378 

.  .do...                                  

369 

June    3 

. . .  .do 

1,100 

July   18 
Sept.  10 
Oct.    10 

do 

391 

...do 

110 

...do...                     

272 

Nov.  19 

.  .do  ..                                     

IIS 

a  Ice  conditions.  z>  Gage  heights  from  gage  to  a  new  datum. 

Daily  gage  height,  in  feet,  of  South  Fork  of  Rio  Grande  at  South  Fork,  Colo.,  for  1911. 

[Lelia  Singles,  observer.] 


Day, 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 
in 

11 
12. 
L3. 
L4. 
15, 

L6. 

17. 
is 
19. 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


2.0 
2.0 
2.0 
2.1 
2.15 

2.2 

2.25 

2.25 

2.25 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.25 
2.25 
2.25 
2.25 
2.25 

2.25 
2.25 
2.25 
2.25 

2.25 

2.25 
2.25 
2.25 
2.25 
2.25 
2.25 


Feb. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 


Mar. 


2.2 
2.2 

2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 

2.3 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 

2.0 

1.75 

1.65 

1.6 

1.6 

1.0 

1.5 

1.6 

1.65 

1.85 

1.9 

2.1 


Apr.     May.     June.     July.     Aug.     Sept 


1.8 

1.75 
2.0 
2.0 
2.0 

1.9 

2.15 

2.0 

2.0 

1.9 


1.9 

2.0 

2.1 

2.35 

2.0 

2.25 

2.4 

2.35 

2.65 

2.6 

2.65 

2.7 

2.6 

2.75 

3.15 

2.8 


2.9 
2.7 
2.7 
3.0 
3.7 

3.6 

3.45 

3.6 

3.3 

3.7 

3.45 
3.5 
3.45 
3.5 

3.0 

3.3 
3.3 
3.35 
3.4 

3.3 

3.0 
3.1 
3.5 
3.4 
3.0 

3.55 

3.55 

3.65 

3.6 

3.5 

3.5 


3.85 

3.9 

3.85 

3.9 

4.05 


4.75 
4.65 
4.55 
1 .  25 

3.0 

3.55 

3.5 

3.5 

3.7 

3.65 

3.55 

3.  75 

3.6 

3.5 

3.45 

3.5 

3.4 

3.25 

3.15 

3.6 


3.8 

3.65 

4.4 

4.:;;, 
3.85 

3.4 

3.6 

3.15 

3.3 

3.1 

2.9 
3.1 

3.35 
3.25 

3.  4 

3.15 

3.1 

2.75 

2.75 

2.75 

2.7 
2.7 
2.7 
2.8 
2.7 

2.6 

2.6 

2.55 

2.45 

2.45 

2.3 


2.2 

2.2 

2.3 

2.15 

2.1 

1.95 

1.9 

1.9 

1.9 
1.9 

1.8 

1.7 

1.75 

1.9 

1.7 

1.6 

1.65 

1.55 

1.65 

1.65 

2.45 
2.4 
2.15 
2.05 
1 .  95 

1.8 

1 .  75 

1.85 

1.95 

1.95 

2.0 


1.95 
1.85 
1.95 
1 .  85 
1.75 

1.8 
1 .  75 
1.75 
1.65 
1 .  65 

1.65 
L.65 
1.65 
1.6 

1.6 

1.55 

l.ti 
l.ii 
2.25 
2.15 

2.0 

1.95 

1.85 

1.5 

1.6 

2.05 

2.4 

2.25 

2.1 

1.8 


Oct. 

Nov. 

3.0 

2.0 

2.8 

2.0 

2.25 

2.0 

2.3 

2.0 

2.0 

2.0 

2.05 

2.(15 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.4 

2.(1 

2.4 

2.0 

2.3 

2.0 

2.3 

2.0 

2.3 

2.0 

2.2 

2.0 

2.2 

2.0 

2.2 

2.0 

2.1 

2.0 

2.1 

2.0 

2.1 

2.0 

2.05 

2.0 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.95 

1 .  95 

1.95 
1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
2.3 
2.5 
2.0 

2.6 

2.65 

2.85 

3.0 

3.25 

3.5 

3.5 

3.55 

3.6 

3.6 

3.6 


Note.— Gage  was  washed  out  Oct.  5;  gage  heights  Oct.  16  to  Dec.  31  read  on  new  gage  the  datum  of 
which  differs  from  that  of  the  original  gage,  liage  heights  affected  by  presence  of  ice  Jan.  1  to  Mar.  22  and 
Dec.  17  to  31. 
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Daily  discharge,  in  second-feet,  of  South  Fori:  of  Rio  Grande  at  South  Fori:,  Colo.,  for 

1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

134 

123 
182 
182 
182 

157 
225 
182 
182 
157 

112 
170 
157 
157 
157 

182 
210 
290 
182 
256 

307 
290 

408 
386 
408 

430 
386 
454 
670 
477 



528 
430 
430 
582 
1,052 

977 
869 
977 
765 
1,052 

869 
905 
869 
905 

977 

765 
765 
799 
833 

765 

582 
640 
905 
833 

582 

941 
941 
1,014 
977 
905 
905 

1,166 
1,206 
1,166 
1,206 
1,326 

1,492 
1,621 
1,754 
2,029 
1,578 

1,937 

1,845 

1,754 

1,492 

977 

941 

905 

905 

1,052 

1,014 

941 

1,090 

977 

905 

869 

905 
833 
733 
670 
977 

1,127 
1,014 
1,621 

1,578 
1,166 

833 
977 
670 
765 
640 

528 
640 
799 
733 
833 

670 
640 
454 
454 
454 

430 
430 
430 
477 
430 

386 
386 
365 
326 
326 
272 

240 
240 
272 
225 
210 

170 
157 
157 
157 
157 

134 
112 
123 
157 
112 

92 
102 

84 
102 
102 

326 
307 
225 
196 
170 

134 
123 
146 
170 
170 
182 

170 
145 
170 
145 
123 

134 
123 
123 
102 
102 

102 
102 
102 
92 
92 

84 
92 
92 
256 
225 

182 
170 
145 
75 
92 

196 
307 
256 
210 
134 

582 
477 
256 
272 

272 
272 
230 
230 
230 

200 
200 
200 
170 
170 

170 
155 
155 
140 
140 
140 

140 
140 
140 
140 
140 

140 
155 
155 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 

140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 

2 

140 

3 

140 

4 

140 

5 

140 

6 

140 

14U 

8 

140 

9 

130 

10 

130 

11 

130 

12 

116 

13 

116 

14 

116 

15 

116 

16 

116 

17 

18 

19 

20 

21 

22 

23 

92 
92 
92 

75 
92 
102 
146 
157 
210 

24 

25 

26 

27 

28 

29. . . . 

30 

Monthly  discharge  of  South  Fork  of  Rio  Grande  at  South  Fork,  Colo.,  for  1911. 
[Drainage  area,  216  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

January 

36.2 
33.3 
65.1 

260 

817 
1,210 

673 

169 

145 

233 

141 

106 

0.168 
.154 
.301 

1.20 

3.78 
5.60 
3.12 
.782 
.671 

1.08 
.653 
.491 

0.19 

.16 

.35 

1.34 

4.36 

6.25 

3.60 

.90 

.75 

.80 

.73 

.57 

2,230 
1,850 
4,000 
15,500 
50,300 
71,900 
41,400 
10,400 
8,610 
9,240 
8,390 
6,540 

C. 

February 

C. 

March 

210 

670 

1,050 

2,030 

1,620 

326 

307 

c. 

April 

112 
430 
670 
272 

84 
75 

A. 

May 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

October  (20  days) 

A. 

November 

155 
140 

140 

A. 

December 

B. 

The  periods 

230,000 

Note.— Discharge  estimated  Jan.  1  to  Mar.  22,  and  Dec.  17-31.    Mean  discharge,  Mar.  1-22,  estimated, 
44  second-feet;  mean  discharge  Dec.  17-31,  estimated,  81  second-feet. 

SAGUACHE  CREEK  NEAR  SAGUACHE,  COLO. 

Location. — At  the  dam  site  of  the  Stark-Hagadorn  Irrigation  Co.,  9  miles  above 
Saguache.  Ford  Creek,  the  nearest  important  tributary,  enters  some  distance 
below. 

Records  available. — August  7,  1910,  to  November  30,  1911. 
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Drainage  area. — 595  square  miles  (State  engineer  s  report;. 

Gage. — An  automatic  recording  gage. 

Channel.— Shifting. 

Discharge  measurements. — Made  from  footbridge  during  high  water,   and  by 

wading  at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — There  are  court  decrees  for  diversions  of  47  second-feet  from  Saguache 

River  and  29  second-feet  from  tributaries  entering  above.     Below  the  station 

there  are  decrees  for  diversions  of  364  second-feet  from  Saguache  River  and  278 

second-feet  from  tributaries  entering  below. 
Corporation. — Records  are  furnished  by  the  State  engineer  through  the  courtesy  of 

the  Stark-Hagadorn  Irrigation  Co. 

Discharge  measurements  of  Saguache  Creek  near  Saguache,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  30 

B.  S.  Clayton 

Feet. 
0.50 

.75 
1.27 
1.52 

.74 
1.04 

Sec. -feet. 
39 

May     1 
30 

. . . .do 

71 

.do...                 

156 

July  30 
Sept.  11 
Oct.    11 

do. . .                      

189 

do    .                              

69 

...do 

129 

Daily  gage  height,  in  feet,  of  Saguache  Creek  near  Saguache,  Colo.,  for  1911, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1  

1.8 

2.45 

1.9 

1.G5 

1.95 

2.05 

1.9 

1.85 

2.1 

2.3 

2.3 
2.0 
1.6 
1.3 
.85 

.85 
.7 

.7 

.75 

.8 
.75 
.75 

.  7 

.6 
.5 
.5 
.6 
.6 
.65 

0.75 
.85 
.90 
.75 
.75 

.65 

.6 

.6 

.5 

.5 

.45 

.45 

.4 

.35 

.4 

.6 

.65 

.65 

.7 
.8 

.85 
.95 

1.0 

1.0 

.85 

.85 
.95 

1.0 

1.0 
.9 

0.85 
.85 
.85 
.9 

1.05 

1.15 

1.25 

1.3 

1.4 

1.35 

1.25 

1.2 

1.2 

1.1 

1.15 

1.15 

1.1 

1.1 

1.2 

1.15 

1.1 
1.2 
1.2 
1.3 
1.35 

1.4 

1.4 

1.35 

1.35 

1.35 

1.4 

1.6 

1.6 

1.55 

1.55 

1.6 

1.65 

1.65 

1.7 

1.75 

1.8 

1.7 

1.6 

1.6 

1.55 

1.7 

1.7 

1.65 

1.7 

1.(15 
1.G5 

1.G5 

1.9 

1.7 

1.55 

1.5 

1.4 

1.35 

1.3 

1.35 

1.35 

1.5 

1.85 

2.2 

2.0 

1.65 

1.65 

1.85 

1.9 

1.65 

1.5 

1.45 

1.55 

1.5 

1.65 

1.6 

1 .  55 

1.35 

1.5 

1.8 

1.8 

1.85 

1.85 

1.7 

1.65 

1.65 

1.8 

1.9 

1.7 

1.55 

1.55 

1.5 

1.5 

1.4 

1.35 

1.25 

1.25 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.2 

1.15 

1.15 

1.0 

1.0 

1.05 

1.0 

1.0 

1.0 

1.35 

1.7 

1.35 

1.15 

1.15 

1.15 

1.1 

1.05 

1.0 

1.0 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

.85 
.8 
.85 
.8 

.  75 

.7 
.65 
.65 
.5 

.4 

.35 

.3 

.3 

.3 

.3 

.4 

.65 

.65 

.65 

.65 
.65 
.t'>5 
.65 

0.90 
.95 
.9 

1.0 

1.2 

1.4 

1.3 

1.05 

1.0 

1.05 

1.0 
.9 
1.05 
1.0 
1.0 

.95 

.95 

.75 

.7 

.75 

.8 

.8 

.85 

.85 

.85 

.85 
.85 

.85 
.8 
.8 
.7 

0.65 

2     

.6 

3      

.55 

4 

.55 

5 

.6 

G   

.6 

7 

.55 

8   

.55 

9   .              

.55 

10 

.5 

11 

.6 

12 

.5 

13 

14 

•      .65 

15 

.8 

10 

.65 

17 

.9 

18 

.9 

19 

1.0 

20 

1.05 

21 

1.0 

22         

.95 

23 

.9 

24 

.85 

25 

.85 

26 

.85 

27 

•    .8 

28      .             

.6 

29 

.65 

30 

.65 

31 

Note.— Gage  heights  affected  by  ice  Mar.  1  to  16  and  Nov.  13  to  30. 
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Daily  discharge,  in  second-feet,  of  Saguache  Creek  near  Saguache,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

71 
86 
93 
71 
71 

58 
51 
51 
39 
39 

34 
34 
29 
24 
29 

51 

58 
58 
64 

78 

86 
101 
109 
109 

86 

86 
101 
109 
109 

93 

86 
86 
86 
93 
118 

135 
153 
162 
181 
172 

153 
144 
144 
126 
135 

135 
126 
126 
144 
135 

126 
144 
144 
162 
172 

181 
181 
172 
172 
172 
181 

220 
220 
209 
209 

218 

227 
227 
237 
246 

256 

236 
217 
217 
206 
235 

235 
225 
234 
224 
224 

224 
283 
233 
204 
194 

175 
165 
156 
165 

165 

192 
260 
329 
290 
220 

220 
259 
269 
219 
191 

182 
200 
190 
217 

208 

197 
160 
189 
246 
246 

255 
255 
226 
216 
216 

244 
264 
224 
196 
196 
186 

186 
168 
159 
140 
140 

124 
116 
116 
116 
117 

117 
109 
135 
127 
127 

102 
102 
111 
103 
103 

104 
166 
233 
167 
130 

130 
131 
122 
114 
106 
106 

115 
107 
107 
108 
108 

108 
86 
78 
86 

78 

71 
64 
58 
58 
39 

29 
24 
20 
20 
20 

20 
29 

58 
58 
58 

58 
58 
58 
58 
64 

93 
101 

93 
109 

146 

185 
169 
125 

118 
129 

122 
105 
130 
122 
122 

113 
113 
81 
74 
81 

89 
89 
97 
97 
97 

97 
97 
97 
89 
89 
74 

66 

2 

60 

3 

53 

4 

53 

5 

60 

G     

60 

53 

8 

53 

9 

53 

10 

48 

11         

60 

12 

48 

13 

14 

15 

16 

17 

64 
64 
64 
64 

71 

78 
71 
71 
64 

51 
39 
39 
51 

51 

58 

18 

19 

21 

22 

23 

24 

26 

27 

29 

30 

31 

Monthly  discharge  of  Saguache  Creek  near  Saguache,  Colo.,  for  1911. 
[Drainage  area,  595  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet . 

March 

78 
109 
181 
283 
329 
233 
115 
185 

66 

59.5 

69.3 
143 
216 
225 
130 

63.4 
108 

47.9 

0.100 
.116 
.  240 
.363 
.378 
.218 
.107 
.182 
.080 

0.12 
.13 

.28 
.40 
.44 
.25 
.12 
.21 
.09 

3, 660 

April 

24 
86 
156 
160 
102 
20 
74 

4,120 

May 

8,790 

June 

12,900 

July 

13,800 

7,990 

September 

3,770 

October 

6,640 

2,850 

64,520 

Note.— Discharge  estimated  Mar.  1-16  and  Nov.  13-30  account  of  ice.    Mean  discharge  Mar.  1-16  esti- 
mated 59  second-feet.    Mean  discharge  Nov.  13-30  estimated  43  second-feet . 

SAN  LUIS  CREEK  AT  VILLA  GROVE,  COLO. 

Location. — Opposite  Villa  Grove  post  office,  a  short  distance  below  the  mouth  of 
Kerber  Creek.  From  September  30,  1910,  to  October  10,  a  station  was  main- 
tained 5  miles  south  of  Villa  Grove,  about  sec.  5,  T.  45  N.,  R.  10  E.  The  records 
at  the  two  points  are  not  comparable  as  there  are  court  decrees  for  diversions  of 
33  second-feet  between  the  two  points. 

Records  available.— July  30,  1911,  to  November  30,  1911. 
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Drainage  area. — 218  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  from  footbridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 
discontinued. 

Diversions. — There  are  court  decrees  for  diversions  from  San  Luis  Creek  of  31  second- 
feet  above  the  station,  and  114  second-feet  below. 

Cooperation. — Records  are  furnished  by  the  State  engineer,  by  whom  the  station 
is  maintained. 

Discharge  measurements  of  San  Luis  Creek  at  Villa  Grove,  Colo.,  in  1911 . 


Date. 


Hydrographer. 


Gage 
height. 


Dis- 
charge. 


July  28 
Sept.  11 
Oct.  11 
Nov.  2()a 


B.  S.  Clayton 

do 

....do 

do 


Feet. 
1.68 
1.22 
1.41 
1.22 


Sec. -ft. 
48.0 
11.4 
24.0 
11.2 


a  Very  slight  ice  conditions. 

Daily  gage  height,  in  feet,  and  discharge  in  second-feet,  of  San  Luis  Creek  at  Villa  Grove, 

Colo.,  for  1911. 


[Grace  Shepard,  observer.] 


July. 

August. 

September. 

October. 

November. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

1.5 

1.5 

1.55 

1.4 

1.4 

1.35 

1.3 

1.2 

1.1 

1.15 

1.15 

1.15 

1.2 

1.15 

1.1 

1.05 
1.1 
1.15 
1.1 

1.1 

1.1 
1.4 
1.5 
1.35 

1.4 

1.3 

31 
31 
36 
23 
23 

20 

16 

10 

6 

8 

8 
8 

10 
8 
6 

4 

6 
8 
6 

ii 

6 
23 
31 
20 
23 

16 
16 
16 
13 
10 
10 

1.15 

1.25 

1.25 

1.3 

1.3 

1.3 

1.25 

1.2 

1.25 

1.25 

1.25 
1.2 
1.2 
1.25 
1.3 

1.25 

1.2 

1.2 

1.2 

1.3 

1.25 
1.2 
1.2 
1.2 

1.2 

1.25 

1.3 

1.25 

1.3 

1.35 

8 
13 
13 
16 
16 

16 
13 
10 
13 
13 

13 
10 
10 
13 
16 

13 
10 

10 
10 
16 

13 
10 
10 
10 
10 

13 
lb 
13 
16 
20 

1.4 
1.3 
1.3 
1.3 
2.0 

1.85 

1.5 

1.5 

1.45 

1.4 

1.4 

1.4 
1.4 
1.4 
1.35 

1.35 
1.35 
1.35 
1.35 
1.25 

1.15 
1.2 
1.2 
1.2 
1.3 

1.3 
1.2 
1.3 
1.3 
1.3 
1.3 

23 
16 
16 

ic, 

82 

66 
31 
31 
27 
23 

23 

23 
23 

23 
20 

20 
20 
20 
20 
13 

8 
10 
10 
10 
16 

16 
10 
16 
16 

16 
16 

1.2 
1.2 
1.2 
1.3 
1.3 

1.3 
1.2 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.25 

1.25 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.15 
1.15 
1.1 

10 

2 

10 

3 

10 

4 

16 

5 

16 

6 

16 

7 

10 

8 

16 

9 

16 

10 

16 

11 

16 

12 

16 

13 

16 

14... 

16 

15 

16 

16 

16 

17... 

10 

18 

10 

19 

10 

20 

13 

21 

13 

22 

10 

23 

10 

24 

10 

25 

10 

26 

10 

27 

1.3 

10 

28 

1.3 
1.25 
1.2 
1.2 

8 

29 

8 

30 

1.65 
1.5 

45 
31 

6 

31 
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Monthly  discharge  of  San  Luis  Creek  at  Villa  Grove,  Colo.,  for  1911 . 


Month. 


July  30-31.. 

August 

September . 

October 

November. 


The  period . 


Discharge  in  second-feet. 


Maximum.    Minimum 


Mean. 


38.0 
14.8 
12.8 
21.9 
12.3 


Run-ofl 

(total  in 
acre-foet). 


151 

908 
760 

1.349 
734 


3,902 


KERBER  CREEK  NEAR  VILLA  GROVE,  COLO. 

Location.— 6  miles  above  Villa  Grove,  about  sec.  19,  T.  46  N.,  R.  9  E. 

Records  available. — October  17,  1911,  to  December  31,  1911. 

Drainage  area. — 80  square  miles.     (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Records  not  sufficient  to  show. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  10  second-feet  from  Kerber 

Creek  above  the  station  and  46  second-feet  below. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 

the  records  are  furnished. 

Discharge  measurements  of  Kerber  Creek  near  Villa  Grove,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Oct.    17 

B.  S.  Clayton 

Feet. 
1.01 
1.10 

Sec.-ft. 
10.0 

Nov.  20" 

do 

11.6 

a  Ice  conditions. 

Daily  gage  height,  infect,  of  Kerber  Creek  near  Villa  Grove,  Colo.,  for  1911. 

[Mrs.  Geo.  Ellis,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.3 
1.3 
1.4 
1.4 
1.4 

1.35 

1.3 

1.35 

1.4 

1.4 

11 

1.0 

1.05 

1.2 

1.3 

1.2 

1.2 

1.15 

1.2 

1.2 

1.2 

1.35 

1.3 

1.3 

1.3 

1.4 

1.4 
1.4 
1.4 
1.4 
1.6 

21 

1.  1 
1.2 
1.3 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.2 

1.15 

1.1 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 

1.7 

2 

12  ... 

22 

1.7 

3 

13.... 

23 

1.75 

4 

14 

15 

24 

is 

5 

25 

1.8 

6 

16 

26 

1.8 

17    . 

1.0 
1.0 
1.0 
1.05 

27 

1.85 

8 

18..., 

28 

1.9 

i) 

19 

2'J 

30 

1.9 

10 

20  . 

1.85 

31 

1.85 

Note.— Gage  heights  affected  by  presence  of  ice  Nov.  13  to  Dec. 


31. 
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RIO  ALAMOSA  NEAR  MONTE  VISTA,  COLO. 

Location.— In  the  Rio  Grande  National  Forest,  in  sec.  2,  T.  36  N.,  R.  5  E.,  28  miles 

southwest  of  Monte  Vista,  a  short  distance  below  the  mouth  of  French  Creek. 
Records  available. — September  30,  1911,  to  December  31,  1911. 
Drainage  area. — 96  square  miles  (measured  from  Hayden's  Atlas). 
Gage. — Vertical  staff. 
Channel. — Data  too  few  to  be  conclusive. 
Discharge  measurements. — Made  from  bridge  1  mile  above  gage  during  high 

water  and  by  wading  at  ordinary  stages. 
Winter  flow. — No  information  available. 
Diversions. — The  station  is  above  all  diversions  except  a  ditch  and  flume  used  for 

hydraulic  power  at  Terrace  Reservoir,  which  takes  water  half  a  mile  above. 

There  are  court  decrees  for  diversions  of  1,700  second-feet  from  Rio  Alamosa 

below  the  station  and  410  second-feet  from  tributaries  entering  below. 
Accuracy.— Owing  to  the  short  length  of  records  the  station  has  not  been  rated  and 

estimates  of  discharge  are  not  available. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Rio  Alamosa  near  Monte  Vista,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Sept.  29 

H.  B.  Waha 

Feet. 
2.97 
2.40 
2.33 

Sec-feet. 
123 

Nov.  20 

do 

52.2 

21 

do 

48.8 

Daily  gage  height,  in  feet,  of  Rio  Alamosa  near  Monte  Vista,  Colo.,  for  1911. 
[Geo.  Fleischman,  observer.] 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.70 
3.50 
3.15 
3.20 
11.00 

5.00 

2.58 
2.56 
2.56 
2.56 
2.54 

2.54 
2.52 
2.47 
2.47 
2.45 

2.42 
2.42 
2.42 
2.40 
2.42 

2.25 
2.24 
2.24 
2.24 
2.22 

2.22 
2.22 
2.22 
2.21 
2.22 

2.20 
2.20 
2.20 

2.' 20 

16 

2.95 
2.96 
2.81 
2.79 
2.76 

2.75 
2.74 
2.70 

2.  lilt 
2.68 

2.  65 
2.  (14 
2.62 
2.60 
2.58 
2.58 

2.45 
2.60 
2.60 
2.60 
2.40 

2.38 
2.35 
2.36 
2.39 
2.36 

2.39 
2.25 
2.29 
2.29 
2.28 

2.20 

2 

17 

2.  2U 

3 

18 

4 

19 

2.20 

5 

20 

G 

21 

2.20 

7 

22 

8 

23 

2.20 

9 

3.80 
3.65 

3.40 
3.30 
3.18 
3.08 
3.00 

24 

2.00 

10 

25 

2.00 

11 

26 

12 

27 

2.10 

13 

28 

2.00 

14 

29 

2.50 
2.84 

15 

30 

31 

2.00 

2.00 

CONEJOS  RIVER  NEAR  MOGOTE,  COLO. 

Location. — At  Jacob's  ranch,  in  sec.  15,  T.  33  N.,  R.  6  E.,  11  miles  above  Mogote. 
Nearest  important  tributary,  Elk  Creek,  enters  5  miles  above  the  station.  From 
September  1,  1899,  to  March  31,  1900,  and  from  April  17,  1903,  to  October  31, 
1905,  a  station  was  maintained  4  miles  below  the  present  one.  The  flow  at  the 
two  points  is  very  nearly  comparable,  as  there  are  no  important  intervening 
tributaries. 

Records  available.— March  21,  1907,  to  October  5,  1911. 

Drainage  area.-— Not  measured. 
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Gage. — Chain;  datum  unchanged  since  its  establishment  in  1907.  The  gage  was 
washed  away  by  a  flood  on  October  6,  1911,  and  has  not  been  replaced,  as  the 
flood  so  shifted  the  channel  that  a  new  station  will  have  to  be  selected. 

Channel. — Fairly  permanent. 

Discharge  measurements. — Made  from  bridge  at  station. 

Winter  now. — The  river  is  frozen  over  during  the  winter  months. 

Diversions. — There  are  no  court  decrees  for  diversions  above,  but  below  the  station 
there  are  decrees  for  3,476  second-feet  from  the  Conejos  and  1,355  second-feet 
from  tributaries  entering  below. 

Accuracy.— Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 
be  reliable. 

Cooperation. — Maintained  in  cooperation  with  the  State  engineer. 

Discharge  measurements  of  Conejos  River  near  Mogote,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

G.  H.  Russell 

Feet. 

bO.dO 

.50 

.43 

1.80 

2.60 

3.25 

.99 

Sec. -ft. 
50  0 

Feb.  24a 

Clayton  and  Turner 

31  0 

Mar.  26 

B.  S.  Clayton 

83  0 

Apr.  25 
May   28 
July     2 
Sept.    6 

...  do 

661 

...do 

1,570 

2,590 

259 

.do 

...do 

a  Ice  conditions.  *>  Gage  height  taken  from  daily  gage-height  book. 

Daily  gage  height,  in  feet,  of  Conejos  River  near  Mogote,  Colo.,  for  1911. 

[F.  Jacob,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.95 
.95 

1.0 
.95 

.8 

.8 
.7 
.8 
.8 
.8 

.75 

.8 
.8 
.75 
.9 

1.0 
1.0 
1.0 
1.15 
1.45 

1.55 

1.65 

1.7 

1.7 

1.75 

1.85 
2.0 
1.95 
2.0 
1.75 

1.65 
1.7 
1.9 
2.0 
2.15 

2.45 
2.7 
2.8 
2.8 

2.7 

2. 55 

2.4 

2.4 

2.3 

2.3 

2  A 
2.6 
2.6 
2.55 
2.5 

2.3 
2.2 
2.4 

2.6 
2.8 

2.8 
2.  65 
2.6 

2.6 
2.7 
2.8 

2.9 
3.2 
3.2 
3.0 
3.1 

3.1 
3.1 
3.2 
3.5 
3.4 

3.2 

3.1 

3.0 

2.95 

2.9 

2.9 

2.8 

2.75 

2.8 

2.9 

2.95 
3.0 
2.9 

2.85 
2.7 

2.5 

2.4 

2.45 

2.5 

2.5 

2.7 

3.2 

2.85 

2.7 

2.7 

2.45 

2.4 

2.25 

2.15 

2.1 

2.0 

2.05 

2.2 

2.25 

2.1 

2.1 

2.1 

2.05 

2.65 

2.4 

2.35 
2.25 
2.05 
2.15 
2.0 

2.0 
1.85 
1.85 
1.8 
1.75 
1.6 

1.6 
1.45 
1.4 
1.3 
1.25 

1.2 

1.2 

1.15 

1.05 

1.0 

1.0 
1.0 
1.05 

.95 

.9 

.9 
.9 
.9 
1.05 
.9 

.95 
1.5 
1.7 
1.45 
1.45 

1.35 

1.25 

1.3 

1.25 

1.15 

1.05 

1.1 

1.05 

1.15 

1.05 

1.0 

1.0 
.9 
.85 
.8 
.85 

.8 

.8 

.  95 

.8 

1.05 

.95 

.9 

.8 
in 
1.4 

1.2 
1.1 
1.1 
1.0 
1.0 

1.65 

1.45 

1.25 

1.3 

1.7 

2.45 

2 

2.2 

3 

1.85 

4 

1.75 

5 

4.4 

6 

7 

8 

9 

10. . .                           

11 

12 

0.6 

.5 
.55 

.5 

.45 

.45 

.45 

.45 

.4 

.4 

.45 

.45 

.45 

.45 

.5 

.55 

.7 
.7 
.8 

13 

14... 

15...                                    

16 

17  . 

18... 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  affected  by  presence  of  ice  Jan.  1  to  Mar.  11.    Gage  washed  out  Oct, 


62  SUKFACE    WATER   SUPPLY,    1911,    PART   VIII. 

Daily  discharge,  in  second-feet,  of  Conejos  River  near  Mogote,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

222 
222 
240 
222 
175 

175 
147 
175 
175 
175 

101 
175 
175 
161 
205 

240 
240 
240 
298 
440 

498 
560 
592 

592 
627 

701 
820 
780 

820 
627 

560 
590 
750 
835 
980 

1,340 
1,680 
1,830 
1,830 
1,680 

1,480 
1,290 
1,290 
1, 160 
1,160 

1,290 
1,550 
1,550 
1,500 
1,440 

1,180 
1,070 
1,300 
1,570 
1,860 

1,860 
1,640 
1,570 
1,570 
1,710 
1,8(50 

2,010 
2,500 
2,500 
2,170 
2, 330 

2,330 
2,330 
2,500 
3,040 
2,850 

2,500 
2, 330 
2,170 
2,090 
2,010 

2,010 
1,860 
1,780 
1,860 
2,010 

2,090 
2,170 
2,010 
1,940 
1,710 

1,440 
1,300 
1,370 
1,440 
1,440 

1,710 

2,500 
1,940 
1,710 
1,710 

1,370 
1,300 
1,120 
1,010 
959 

860 

910 
1,070 
1,120 

959 

959 

959 

910 

1,040 

1,300 

1,240 
1,120 

910 
1,010 

860 

860 

728 
728 
686 
648 
542 

542 
455 
428 
378 
355 

332 
332 
311 
271 
253 

253 
253 
271 
236 
219 

219 
219 
219 
271 
219 

236 
482 
610 
455 
455 

403 
355 
378 
355 
311 
271 

290 
271 
311 
271 
253 

253 
219 
204 
188 
201 

L88 

188 
236 
188 
271 

236 
219 
188 
253 
428 

332 
290 
290 
253 
253 

576 
455 
355 
378 
610 

1,370 

1,070 

728 

2 

3 

4 

648 

5 

4,500 

6 

s 

9 

10 

11 

12 

100 
95 
95 

108 

95 

85 
85 
85 

85 

75 

75 
85 
85 
85 

85 
95 
108 
147 
147 
175 

13 

14.. 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

31 

Note. —Daily  discharge  Mar.  12  to  Apr.  25  determined  from  1910  rating  curve.  Discharge  Apr.  26  to 
May  28  computed  hy  indirect  method  for  shifting  channels.  Discharge  May  29  to  Oct.  5  determined  from 
a  rating  curve  well  defined  between  188  and  3,040  second-feet. 

Monthly  discharge  of  Conejos  River  near  Mogote,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January . . 
February. 
March..*.. 
April 


May. 

June 

July 

August 

September. 
October  1-5. 


820 
1 .  860 
3,040 
2,500 
610 
610 
4,500 


147 
560 
1,300 
542 
219 
188 
648 


54.8 
44.9 
80.8 
363 
1,390 
2.070 
1,140 
334 
288 
1,660 


The  period. 


3.370 
2,490 

4,970 
21,600 
85,500 
123,000 

70. inn 

20,500 
17.100 
16,500 


365,000 


Note.— Discharge  Jan.  1  to  Mar.  11  estimated  on  account  of  ice.    Mean  discharge  Mar.  1-11  estimated 
second-feet. 
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CULEBRA  RIVER   AT   SAN  LUIS,   COLO. 

Location. — At  highway  bridge  in  San  Luis,  just  above  the  mouth  of  Rito  Seco. 

Records  available. — November  27,  1909,  to  December  31,  1911. 

Drainage  area. — 260  square  miles  (State  engineer's  report). 

Diversions.— There  are  court  decrees  for  diversions  of  145  second-feet  from  Culebra 

River  and  32  second-feet  from  the  tributaries.     It  is  not  known  what  portion  of 

these  diversions  is  above  the  station. 
Cooperation. — Records  furnished  by  the  State  engineer  through  the  courtesy  of  the 

Costilla  Estates  Development  Co. 

Monthly  discharge  of  Culebra  River  at  San  Luis,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

36.3 
34.4 
39.4 
37.6 
75.9 
57.5 
74.0 
58.3 
33.6 
70.6 
42.4 
48.0 

2,234 

1,911 

2,421 

2,240 

4,668 

3,424 

July 

4,548 

3,614 

2,019 
4,380 

2.544 

December 

2,978 

The  year 

50.7 

36, 981 

Note.— The  above  data  were  furnished  to  the  State  engineer  by  the  Costilla  Estates  Development  Co. 
On  July  28  there  was  an  estimated  mean  flood  discharge  for  24  hours  of  2,859  second-feet  and  an  estimated 
maximum  discharge  of  600  second-feet.  On  Oct.  5  there  was  an  estimated  mean  flood  discharge  for  24 
hours  of  390.5  second-feet  with  an  estimated  maximum  discharge  of  600  second-feet. 

RIO    COLORADO1    ABOVE    QUE  ST  A,    N.    MEX. 

Location. — Three  miles  above  Questa,  in  Taos  County,  and  3  miles  above  Cabresto 

Creek,  the  nearest  tributary  near  sec.  2,  T.  28  N.,  R.  13  E. 
Records  available.— October  14,  1910,  to  July  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements. — Made  by  wading. 
Winter  flow. — No  information  available. 
Diversions. — No  data. 
Accuracy. — Owing  to  the  small  number  of  gage  heights,  satisfactory  estimates  can 

not  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Forest  Service. 

Discharge  measurements  of  Rio  Colorado  above  Questa,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    27 

G.  H.  Russell                                                    

Feet. 

0.  50 

.65 

.1.05 

2.10 

Sfc.-ft. 
11.2 

Mar.     8 

do 

10.5 

Apr.  20 

....  do. 

16.6 

H.  B.  Waha                                                           

188. 

Also  known  as  Red  River. 
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SURFACE    WATER  SUPPLY,   1911,   PART   YIII. 

Daily  gage  height,  in  feet,  of  Rio  Colorado  above  Questa,  N.  Mex.,for  1911. 
[C.  V.  Dickman,  observer.] 


Day.                           Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 1 

0.2 

0.2 

1.15 

2.1 

2 

1.8 
1.8 

1.5 
1.8 

1.9 
1.6 

3... 

.2 

2.0 
1.9 

4 

1.1 

5. ' 

e ! 

1.8 

7 

8 

.4 

.65 

9.  . 

10 

0.6 

1.8 



11 

| 

12 

1.4 
1.4 

13  . 

1.2 

2.1 
2.05 

14 

.3 
.3 

15 

16 

1.4 

17 

.4 

18 

.3 
.3 

19 

1.9 

1.5 

20 

1.05 

-0.05 

21 

.9 

1.8 
1.9 

22 

23 

1.0 

1.7 

1.55 

24 

1.3 

25 

2.0 

26 

.4 

1.7 

""l.y 

1.2 
1.2 
1.0 

27  .  . 

0.5 

28 

1.6 

29 

2.2 

30 

31 

Note. — Gage  reader  reported  a  shift  in  the  channel  during  the  first  part  of  August. 
RIO  COLORADO  l  BELOW  QUESTA,  N.  MEX. 

Location. — Two  miles  below  Questa,  at  the  head  of  Lower  Canyon  near  sec.  L  T. 

28  N.,  R.  12  E.;  below  all  important  tributaries,  the  nearest  one  above  being 

Cabresto  Creek. 
Records  available. — April  8,  1910,  to  December  31,  1911. 
Drainage  area.— Not  measured. 
Gage. — Vertical  staff. 

Discharge  measurements. — Made  by  wading. 
Winter  flow. — Affected  by  ice  from  about  November  to  March. 
Diversions. — There  are  no  diversions  below. 
Accuracy. — Owing  to  radical  changes  in  the  stream  bed,  estimates  of  discharge  can 

not  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Reclamation  Service. 

Discharge  measurements  of  Rio  Colorado  below  Questa,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    27 

G.  11.  Russell 

Feet. 

2.16 
2.24 
2.50 
3.10 

Sec-feet. 
25.8 

Mar.     8 

do 

30.5 

Apr.  20 
June    7 

do 

54.1 

209. 

i  Also  known  as  Red  River, 
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Daily  gage  height,  infect,  of  Rio  Colorado  below  Questa,  N.  Mex.,for  1911. 
[Narciso  Virgil,  observer.] 


Day. 


Jan. 


2.2 
2.15 

2.15 

2.15 

2.2 

2.1 

2.15 

2.3 
2.3 
2.4 
2.3 
2.25 

2.25 

2.25 

2.35 

2.2 

2.2 

2.2 
2.2 
2.3 

2.1 
2.1 

2.1 
2.1 
2.2 
2.2 
2.2 
2.2 


Feb. 


2.2 
2.3 

2.15 
2.15 
2.2 

2.15 

2.3 

2.1 

2.1 

2.15 

2.15 
2.3 
2.2 
2.2 

2.2 

2.2 
2.3 
2.2 
2.15 
2.15 

2.15 
2.05 
2.0 
2.0 
2.15 

2.15 
2.25 
2.15 


Mar. 


2.1 

2.35 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 

2.35 
2.2 

2.25 

2.3 

2.3 

2.3 

2.3 


2.25 
2.2 
2.3 
2.3 
2.4 
2.5 


Apr. 


2.5 
2.6 
2.6 
2.5 
2.5 

2.5 

2.5 

2.45 

2.4 

2.5 

2.5 
2.5 
2.5 
2.4 

2.4 

2.45 
2.5 
2.5 
2.5 

2.5 

2.6 
2.7 
2.8 
2.9 
2.95 

2.95 

3.0 

3.1 

3.1 

3.1 


May. 


3.1 
3.1 
3.1 
3.1 
3.2 

3.45 

3.65 

3.65 

3.7 

3.7 

3.6 

3.45 

3.35 

3.4 

3.45 

3.5 

3.45 

3.45 

3.4 

3.25 

3.2 
3.05 
3.05 


3.05 
3.05 

3.15 

3.25 

3.2 

3.15 

3.1 

3.1 


June.     July. 


3.2 

3.25 

3.25 

3.25 

3.2 

3.15 
3.15 
3.15 
3.15 
3.15 

3.15 

3.05 

3.05 

3.0 

3.0 

3.0 
3.0 
2.95 
2.9 

2.9 

2.9 

2.85 

2.85 

2.8 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 


2.8 
2.8 
2.8 
2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.65 

2.6 
2.65 
2.  65 
2.65 
2.65 

2.65 

2.65 
2.6 
2.6 
2.6 

2.7 
2.6 
2.7 
2.8 
2.7 

2.75 

2.7 

2.7 

2.75 

2.75 

2.7 


Aug.     Sept. 


2.5 
2.4 
2.4 
2.35 

2.3 

2.3 

2.35 

2.3 

2.3 

2.3 

2.4 

2.4 

2.35 

2.3 

2.3 

2.45 

2.7 

2.65 

2.8 

2.65 

2.6 

2.55 

2.5 

2.5 

2.5 


2.5 

2.4 

2.45 

2.45 

2.4 

2.4 
2.4 
2.4 
2.45 

2.4 

2.4 

2.4 

2.35 

2.3 

2.4 

2.35 

2.3 

2.3 

2.3 

2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.5 


Oct. 


I 
Nov.     Dec. 


2.5 

2.4 

2.4 

2.45 

4.0 

5.05 
5.25 
4.95 

4.7 
4.75 

4.7 

4.7 

4.6 

4.45 

4.35 

4.25 

4.2 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

4.05 

4.05 

4.0 

4.05 

4.0 

4.0 

3.95 

3.9 


3.9 
3.9 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 

3.55 

3.7 

3.7 

3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

3.7 

3.7 

3.55 

3.55 

3.6 

3.65 

3.4 

3.4 

3.4 


3.  45 

3.  55 
3.  5.5 
3.  55 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.45 
3.45 
3.4 
3.4 

3.45 
3.45 
3.55 
3.6 
3.55 

3.5 
3.5 
3.45 
3.55 
3.6 

3.4 

3.25 

3.35 

3.5 

3.55 

3.  35 


Note.— Gage  heights  affected  by  ice  Nov.  28  to  Dec.  31. 


HONDO  CREEK  NEAR  ARROYO  HONDO,  N.  MEX. 

Location. — At  highway  bridge  at  Dunn's  ranch,  200  yards  above  the  mouth  of  the 

stream  and  1  mile  west  of  Arroyo  Hondo  post  office  near  sec.  31,  T.  27  N.,  R.  12 

E . ;  no  tributary  between  station  and  mouth . 
Records  available. — April  8,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage.— Vertical  staff. 
Channel. — Shifting. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  slight  backwater  during  portions  of  the  winter  months. 
Diversions. — None  below. 
Accuracy. — Owing  to  the  shifting  character  of  the  stream  and  to  the  uncertainty 

regarding  the  accuracy  of  the  gage  heights,  no  estimates  of  discharge  can  be  made. 
Cooperation.— Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Reclamation  Service. 

Discharge  measurements  of  Hondo  Creek  near  Arroyo  Hondo,  N.  Mcx.,  in  1911 . 
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SURFACE    WATER    SUPPLY,   1911,   PART   VIII. 


Daily  gage  height,  in  feet,  of  Hondo  Creek  near  Arroyo  Hondo,  N.  Mex.,for  1911. 

[John  Dunn,  observer.] 


Day. 


1 
2 
3 
4 
5 

6 

8 
9 

li) 

n 
12 

13 

14 
15 

16 
17 
L8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
N 
29 
30 
31 


Jan. 


Feb. 


1.88 
1.88 
1.92 
1.90 
1.68 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.75 
1.65 
1.65 

1.68 

1.70 
1.70 
1.70 
1.70 

1.60 

1.60 
1.60 
1.60 
1.68 

1.62 
1.62 

1.  60 

1.77 
1.85 
1.85 


1.82 
1.82 
1 .  82 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
1.65 

1.65 

1.65 
1.65 
1.65 
1.65 

1.65 
1.62 
1.65 
1.65 
1.65 

1 .  65 
1.65 
1.70 
1.70 
1.65 

1.65 
1.65 
1.75 


Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

1.75 

2.22 

2.15 

3.00 

2.00 

1.25 

3.00 

2.15 

1.75 

2.22 

2.18 

3.00 

2.60 

2.00 

2.70 

3.00 

2.15 

1.72 

2.25 

2.18 

3.00 

2.25 

2.00 

3.40 

2.90 

2.  15 

1.72 

2.25 

2.28 

3.00 

2.00 

2.00 

4.10 

2.90 

2.  15 

1.95 

2.30 

2.28 

3.10 

2.00 

1.95 

:^.20 

2.90 

2.15 

1.95 

2.28 

2.28 

3.00 

1.90 

1.95 

2.60 

2.90 

2.15 

1.95 

2.20 

2.30 

3.00 

1.82 

1.95 

2.60 

4.25 

2.15 

1.95 

2.20 

2.45 

3.00 

1.80 

1.95 

2.45 

4.25 

2.15 

1.80 

2.20 

3.40 

3.00 

1.80 

1.85 

2.20 

4.25 

2.15 

1.88 

2.12 

3.40 

3.00 

3.00 

1.80 

2.15 

4.25 

2.15 

1.88 

2.12 

3.20 

3.00 

2.  50 

1.80 

2.15 

4.25 

2.  15 

1.72 

2.12 

3.00 

3.00 

2.10 

1.80 

2.15 

4.25 

2.60 

1.72 

2.12 

3.00 

2.90 

2.22 

1.70 

2.10 

4.25 

2.20 

1.72 

2.12 

3.20 

2.90 

2.25 

1.70 

2.10 

4.25 

2.00 

1.72 

2.08 

3.20 

2.90 

2.25 

1.65 

2.05 

3.10 

2.00 

1.92 

2.08 

3.20 

3.00 

2.25 

1.65 

2.05 

3.10 

2.00 

2.05 

2.08 

3.20 

3.90 

2.18 

1.65 

2.05 

2.50 

2.00 

2.05 

2.08 

3.20 

3.00 

3.70 

1.60 

2.05 

2.40 

2.00 

2.05 

2.02 

3.30 

2.90 

2.32 

1.60 

2.00 

2.20 

2.00 

2.05 

2.02 

3.10 

2.70 

2.20 

1.60 

2.00 

2.20 

2.00 

1.88 

2.02 

3.00 

2.60 

2.20 

1.55 

2.00 

2.20 

2.00 

1.88 

2.02 

3.00 

2.42 

2.32 

1.50 

2.00 

2.15 

2.05 

1.88 

2.02 

3.00 

2.15 

2.25 

1.50 

1.95 

2.15 

2.05 

1.70 

2.02 

3.00 

2.10 

2.25 

1.50 

1.95 

2.15 

2.05 

1.70 

2.02 

3.20 

2.05 

2.25 

1.40 

1.95 

2.15 

2.05 

1.70 

2.12 

3.00 

2.02 

2.20 

1.40 

2.42 

2.15 

2.05 

1.92 

2.15 

3.00 

2.00 

2.15 

1.40 

2.45 

2.15 

2.05 

2.20 

2.15 

3.00 

1.88 

2.15 

1.40 

2.45 

2.15 

2.  00 

2.20 

2.15 

3.10 

1.70 

2.15 

1.35 

3.20 

2.15 

2.00 

2.20 

2.15 

3.00 

2.18 

2.05 

1.25 

3.20 

2.15 

2.00 

2.28 

2.90 

2.02 

1.25 

2.15 



Dec. 


2.00 
2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
l  .95 
1.95 

1.95 
1.95 
1.95 
1.95 
1.95 

1.90 
1.90 
1.90 
1.90 
1.90 

1.90 
1.90 
1.80 
1.80 
1.80 
l.Ml 


Note.  Observer's  gage  heights  do  not  agree  with  hydrographer's  gage  heights  on  days  of  measurements, 
and  hence  the  entire  record  for  1911  is  questionable  and  should  be  used  with  caution.  Backwater  from 
ice  gorge  Nov.  12  and  13. 

RIO  PUEBLO  DE  TAOS  NEAR  TAOS,  N.  MEX. 

Location. — Two  miles  above  Taos  Pueblo  and  4£  miles northeasl  of  Taos  at  Glorieta 
Grove,  near  sec.  2,  T.  25  N.,  R.  13  E.  A  number  of  intermit  tent  tributaries  enter 
above  and  below  the  station. 

Records  available. — December  19,  1910,  to  December  12,  1911.  Records  prior  to 
December,  1910,  fragmentary  and  not  published. 

Drainage  area. — Not  measured. 

Gage. — An  automatic  recording  gage  installed  by  the  United  States  Indian  Service 
December  19,  1910.  A  vertical  staff  gage  was  installed  first  but  was  destroyed 
before  July  12,  1910.  On  October  12,  1910,  a  new  ga<ze  was  installed  which  was 
referred  to  a  datum  0.27  foot  lower  than  the  original.  The  automatic  gage  was 
referred  to  the  datum  of  the  second  gage. 

Channel. — Somewhat  shifting,  especially  during  hi'rh  stages. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  period. 

Accuracy. — The  few  discharge  measurements  indicate  thai  there  was  not  much 
shifl  during  inn.  and  therefore  the  estimates  may  be  considered  fairly  good. 

Cooperation. — Station  maintained  in  cooperation  will1,  the  T  iiorial  engineer, 
United  States  Indian  Office,  and  United  States  Forest  Service. 
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Discharge  measurements  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.,  in  1911. 


Date. 


Hydrographer. 


Gage 
heig 


B. 


Dis- 
charge. 


Jan.  28« 
Mar.  11 
Apr.  21 
June    9 


G.  H.  Russell 

....do 

....do 

R.  L.  Cooper. 


Feet. 
1.11 

1.96 
2.15 
2.50 


Sec-feet. 

7.8 

42.0 

57.0 


a  Slight  ice  conditions. 

Daily  gage  height,  in  feet,  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.,  for  1911. 

[B.  G.  Phillips,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

t 

1.9 
1.S5 
2.0 
2.0 
1.8 

1.8 

2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

1.0 

1.05 

1.05 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.1 

1.15 

1.1 

1.15 

1.15 

1.15 

1.1 

1.2 

1.15 

1.2 

1.25 

1.25 

1.3 

1.3 

1.25 

1.25 

1.25 

1.3 

1.3 

1.25 

1.35 

1.3 

1.25 

1.3 

1.35 

1.3 

1.1 

1.05 

1.0 

1.2 

1.15 

1.15 

1.15 

1.25 

1.35 
1.35 
1.35 
1.45 
1.6 

1.85 

1.6 

1.5 

1.45 

1.5 

1.55 

1.55 

1.5 

1.5 

1.55 

1.55 
1.6 
1.55 
1.55 
1.5 

1.4 

1.4 

1.45 

1.6 

1.7 

1.85 

1.9 

1.95 

1.95 

1.85 

1.8 

1.7 
1.65 

""i.'65* 
1.6 
1.6 
1.65 

1.75 

1.9 

1.95 

1.9 

1.95 

2.1 

2.3 

2.5 

2.45 

2.55 

2.65 

2.8 

2.85 

2.85 

2.8 

2.7 

2.7 

2.75 

2.85 

3.15 

3.3 
3.5 
3.5 
3.6 
3.55 

3.25 

3.1 

3.05 

2.95 

2.95 

2.95 
2.95 
2.9 
2.9 

2.8 

2.65 
2.55 
2.45 
2.45 

2.6 

2.7 

2.7 

2.65 

2.6 

2.55 

2.55 

2.65 

2.7 

2.65 

2.6 

2.55 

2.5 

2.5 

2.45 

2.5 

2.5 

2.3 
2.25 
2.25 
2.2 

2.2 

2.2 

2.0 

2.0 

1.95 

1.9 

1.95 

1.9 

1.9 

1.85 

1.7 

1.6 

1.75 

1.65 

1.65 

1.7 

1.65 

1.7 

1.65 

1.6 

1.55 

1.55 
1.6 
1.6 
1.5 
1.45 

1.45 

1.5 

1.45 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 

1.6 

1.6 

1.6 

1.55 

1.7 

1.65 

1.65 
1.6 
1.65 
1.6 
1.65 
1.6 

1.55 
1.55 
1.55 
1.5 

1.4 

1.4 

1.4 

1.35 

1.4 

1.4 

1.4 

1.4 

1.3 

1.25 

1.25 

1.25 
1.35 
1.35 
1.35 
1.2 

1.2 

1.4 

1.65 

1.6 

1.6 

1.5 

1.45 

1.4 

1.45 

1.55 

1.5 

1.5 
1.5 
1.4 

1.4 
1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.3 

1.35 

1.35 

1.4 

1.45 

1.4 
1.35 
1.3 
1.3 

"i.25" 

1.2 
1.15 

1.15 

1.15 

1.25 

1.4 

1.9 

1.7 

1.55 

1.45 

1.5 

2.45 

3.3 

2.9 

2.6 

2.35 

2.15 

2.05 
1.95 
1.95 
1.85 
1.8 

1.7 

1.65 

1.65 

1.65 

1.65 

1.65 
1.6 
1.6 
1.6 
1.55 

1.6 
1.6 
1.6 
1.6 
1.6 
1.55 

1.55 
1.55 
1.55 
1.55 

1.55 

1.5 

1.5 

1.55 

1.55 

1.6 

1.5 

1.55 

1.55 

1.5 

1.55 

1.5 

1.5 

1.5 

1.45 

1.5 

1.55 

1.55 

1.5 

1.5 

1.5 
1.5 
1.5 
1-8 

2.1 

2.3 

2 

1.95 

3 

1.5 

4 

1.5 

5 

1.5 

6 

1.5 

7 

1.5 

8 

1.5 

9 

1.5 

10 

1.45 

11 

12 

1.45 
1.45 

13 

14 

15 

16 

17 

18 

19... 

20... 

21 

22 



23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  affected  by  ice  to  about  the  end  of  January  and  Dec.  13  to  31. 

Daily  discharge,  in  second-feet,  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.,  for  1911. 

Dec. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

11 
10 
11 
11 
11 

10 
12 
11 
12 
14 

14 
15 
15 
14 
14 

12 
11 
11 
11 
14 

16 
16 
16 
20 
26 

38 
26 
22 
20 
22 

40 
43 
43 
38 
35 

30 

28 
28 
28 

28 

28 
28 
26 
26 
28 

Ill 
111 
118 

133 
186 

215 
260 
260 

285 
272 

205 
176 
167 
150 
150 

104 
111 
104 
98 
92 

86 
86 
81 
86 
86 

67 
63 
63 
59 
59 

28 
30 
28 
26 
24 

24 
26 
26 
22 
20 

20 
22 
20 
22 
22 

24 
24 
24 

22 

18 

is 
18 
16 
18 
18 

18 
18 
15 
14 
14 

22 
22 
18 
18 
18 

18 
16 
16 
16 
16 

15 
16 
16 
18 
20 

30 

24 
20 
22 

81 

215 
141 
98 
72 
56 

49 
43 
43 
38 
35 

22 
24 
24 
24 
24 

24 
22 
22 
24 
24 

26 
22 
24 
24 
22 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12.  .. 

13 

14 

15 

68 


Daily  discharge,  in  second  feet,  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.for  1911 — Con. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.        Dec. 

16 

14 

i;» 
15 
14 
16 

15 
14 
15 
16 
15 

10 
9 
8 

24 
24 
22 
22 
24 

24 
26 
24 
24 
22 

18 
18 
20 
26 
30 
38 

32 
40 
43 
40 
43 

52 
67 
86 
81 
92 

104 
125 
133 
133 
125 

150 

150 
141 
Ml 
125 

104 
92 
81 
81 
98 

111 
111 
104 
98 
92 
92 

59 
46 
46 
43 
40 

43 
40 
40 
38 
30 

26 
32 
28 
28 
30 

22 
22 
22 
22 
26 

26 
26 
24 

30 

28 

28 
26 
28 
26 
28 
26 

14 
16 
16 
16 
12 

12 
18 
28 
26 
26 

22 
20 
IS 
20 
24 
22 

18 
16 
15 
15 
15 

14 
14 
14 
12 
11 

11 
11 
14 
18 
40 

30 
28 
28 
28 
28 

28 
26 
26 
26 
24 

26 
26 
26 
26 
26 
24 

21     

17.  . 

22    

18 

22    

19 

22    

20.  . 

20    

21 

22    

22.  . 

24    

23 .  .  . 

24  1 

24.  . . 

22  1 

25 

22    

26 

22    

27.  .. 

22    -. 

28 

29 

22 
35 
52 

30. .. 

31.  . . 

Note. — Dailjj  discharge  determined  from  a  rating  curve  well  denned  below  100  second-feet. 

Monthly  discharge  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.,for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


R  un-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January . . . 
February. . 

March 

April 

May 

June 

July 

August  — 
September. 
October. . . 
November. 
December . 


133 
285 
111 
30 
28 
40 
215 
52 
67 


12.9 
21.5 
55.8 
147 
60.5 
24.8 
19.0 
16.8 
44.9 
24.3 
19.6 


430 
716 
1,320 
3,320 
9,040 
3.600 
1.520 
1.170 
1,000 
2.760 
1,450 
1.210 


!  he  \ ;  ar. 


2s: 


38. 1 


27. 500 


Note.— Discharge  January  and  Dec.  13-31  estimated  on  account  of  ice.    Mean  discharge  Dec.  13-31 
estimated  15  second-feel . 

RIO  PUEBLO  DE  TAOS  AT  LOS  CORDOVAS,  N.  MEX. 

Location. — At  Los  Cordovas,  100  feet  below  the  mouth  of  Little  Rio  Grande  and 

Arroyo  Seco  near  sec.  22,  T.  25  N.,  R.  12  E. 
Records  available.— April  6,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 

Channel. — Fairly  permanent;  probably  shifts  during  extreme  high  water. 
Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  some  backwater  during  a  portion  of  the  winter  months. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 

be  reliable. 
Cooperation. —  Station   maintained   in   cooperation   with   the   Territorial   engineer 

and  the  United  States  Reclamation  Service. 


Discharge  measurements  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N. 

Mi  r..  in  1911. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

: 

G.  U.  Rus  i'l! 

Feet. 
1.08 
1.30 
1.46 
1.70 

Sec.-ft. 
21.4 

M;u.    L2 

....do 

50.  1 

Apr.   22 

do 

68.7 

June    9 

K.  L.  Cooper 

103. 
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Daily  gage  height,  in  feet,  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.,for  1911. 

[  Mow  J.  Anderson,  observer.] 

Day. 


1. 
2. 
3. 
4. 
5. 

G. 

7. 
8. 
9. 

Id. 

11. 
12. 
L3. 
14. 
15. 

1G. 

17. 
18. 
19. 
20. 

21. 
22. 

23. 

24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.15 

1.10 

1.10 

1.52 

1.90 

2.15 

1.15 

1. 10 

l.si) 

1.50 

1.15 

1.10 

1.15 

1.60 

1.85 

2.20 

1.35 

1.10 

l.SO 

1.60 

1.15 

1.10 

1.20 

1.65 

1  90 

2.10 

1.45 

1.10 

1.45 

1.60 

1.15 

1.10 

1.25 

1.G0 

1.95 

2.05 

1.40 

1.10 

1.50 

1.50 

1.15 

1.18 

1.32 

1.52 

1.95 

2.00 

1.35 

1.05 

2.  70 

1.60 

1.15 

1.12 

1.48 

1.50 

2.10 

L.85 

1.40 

0.90 

1.00 

:;.  in 

1.60 

1.15 

1.10 

1.30 

1.48 

2.30 

1.80 

1.35 

.SO 

1.00 

2.70 

1.55 

1.15 

1.08 

1.22 

1.40 

2.45 

l.SO 

1.25 

.80 

1.00 

2.  35 

1.60 

1.35 

1.08 

1.28 

1.40 

2.60 

1.80 

1.30 

.75 

1.  10 

2.  I.", 

1.50 

1.32 

1.08 

1.38 

1.35 

2.65 

1.80 

1.20 

.  75 

1.00 

2.00 

1.50 

1.45 

1.08 

1.65 

1.32 

2.45 

1.70 

1.15 

.80 

1.00 

1.95 

1.50 

1.35 

1.08 

1.35 

1.32 

2.45 

1.65 

1.50 

.75 

1.05 

1.85 

1.45 

1.28 

1.12 

1.42 

1.35 

2.40 

1.55 

1.40 

.80 

1.05 

1.80 

1.40 

1.12 

1.10 

1.30 

1.35 

2.  60 

1.40 

1.30 

.75 

1.05 

1.80 

1.45 

1.15 

1.10 

1.30 

1.32 

2.55 

1.45 

1.30 

.80 

1.10 

1.75 

1.40 

1.10 

1.15 

1.35 

1.35 

2.45 

1.35 

1.45 

.85 

1.10 

1.65 

1.40 

1.10 

1.12 

1.32 

1.40 

2.45 
2.   10 

1.30 

1.25 

1.56 

1.00 

1.00 

1.40 

1.10 

1.12 

1.30 

1.42 

1.40 

1.15 

1.10 

1.00 

1.00 

1.40 

1.10 

1.12 

1.35 

1.40 

2.35 

1.35 

1.25 

1.00 

1.00 

1.55 

1.40 

1.10 

1.12 

1.38 

1.32 

2.30 

1.30 

1.30 

.90 

1.10 

1.50 

1.40 

1.10 

1.12 

1.40 

1.40 

2.15 

1.35 

1.40 

.90 

1.10 

1.50 

1.40 

1.10 

1.10 

1.42 

1.50 

2.05 

1.30 

1.35 

1.00 

1.10 

1.40 

1.45 

1.10 

1.15 

1.38 

1.70 

1.90 

1.  25 

1.45 

1.20 

1.10 

1.40 

1.50 

1.10 

1.15 

1.35 

1.80 

1.80 

1.20 

1.50 

1.20 

1.05 

1.  10 

1.45 

1.10 

1.10 

1.35 

1.80 

1.85 

1.15 

1.50 

1.20 

1.00 

1.40 

1.40 

1.10 

1.10 

1.32 

1.90 

1.85 

1.05 

1.  55 

1.30 

1 .  00 

1.40 

1.35 

1.08 

1.10 

1.30 

1.90 

1.90 

1.00 

1.55 

1.30 

1.00 

1.65 

1.30 

1.08 

1.10 

1.30 

2.00 

1.95 

1.00 

1.60 

1.30 

1.00 

1.70 

1.20 

1.10 

1.40 

2.10 

1.90 

1.00 

1.60 

1.25 

1.35 

1.65 

1.30 

1.10 

1.45 

1.95 

1.85 

1.05 

1.50 

1.20 

1.90 

1.60 

1.35 

1.12 

1.52 

2.00 



1.45 

1.15 

1.55 

1.30 
L.30 

1.20 
1.20 
1.20 

1.25 
1.35 
1.30 
1.30 
L.35 

1.40 
1.45 
1.45 
1.35 
1.30 

1.40 
1 .  35 

1 . 3;. 
1 .  30 
1.39 

1.30 
L.30 
L.30 

1.50 


1 .  60 
1.60 
1.50 
1.50 

1 .  19 
1.40 


Note.— Gage  heights  affected  by  ice  Jan.  1  to  12,  Feb.  22  to  24,  and  about  Nov.  29  to  Dec.  31. 
Daily  discharge,  in  second-feet,  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.,  for  1910-11. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
1 

300 
270 
242 
242 
229 

21G 
216 
204 
229 
192 

192 
192 
192 
192 
216 

181 
170 
149 
129 
110 

101 
110 
92 

59 

39 
33 
28 
33 
39 
52 

59 
45 
45 
33 
33 

23 
19 
12 

9 

9 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
3.0 
3.0 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

4.5 
4.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

'  1.5 
1.5 
1.5 
1.5 
4.5 

4.5 
3.0 
4.5 
4.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

6.8 
4.5 

3.0 
1.5 
1.5 
4.5 
4.5 

4.5 
4.5 
4.5 
1.5 
1.5 

3.0 
4.5 
4.5 
4.5 

1.5 

1.5 
4.5 
4.5 
4.5 
4.5 

1.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 

4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 

1.5 

4.5 
3.0 
1.5 
4.5 
4.5 

4.5 
4.5 
4.5 

4.5 

1.:, 

4.5 

i.;» 
I.:. 

1.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 

4.5 

9 

9 

6.8 

4.5 

I,,  s 
1 . 5 

0.  s 

6.  8 

9 

0.  s 
0.8 
9 
6.8 

6.8 

9 

6.8 

9 

9 

9 

12 
12 
15 
12 

15 
12 
15 
12 
15 
15 

15 
15 
15 
15 

15 
I.", 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 

2 

15 

3 

15 

4 

15 

5 

23 

6 

67 
75 

si 

75 
75 
129 
149 
129 

120 
129 
139 
149 
170 

192 
204 
192 
192 
204 

242 
242 
270 
300 
315 

23 

7 

23 

8 

19 

9 

23 

10 

19 

11 

23 

12 

19 

13 

19 

14 

19 

15 

23 

16 

19 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31. 
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SURFACE    WATER   SUPPLY,    1911,    PART   VIII. 


Daily  discharge,  in  second-feet,  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.,for 

1910-11— Continued. 


Day 


1911. 


2 

3 

4    

5... 

6 

8 

9 

10 

11 

12 

13 

43 
25 

28 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
21 

21 
23 
23 

25 

14 

15... 

10 

17 

18 

19... 

20 

21 

22 

23 

24  .  .  . 

25 

20 

27 

28 

29 . . 

30... 

31 

Jan. 


Feb. 


Mar. 


23 
28 
33 
39 

48 

72 
45 
35 
13 
56 

mi 
52 
62 
45 
45 

52 
48 
4.-, 
52 
56 

59 
62 
56 
52 
52 

48 
45 
45 
59 

67 
78 


Apr. 


78 
H2 
Kll 
92 
78 


52 
59 
62 
59 

48 

59 
75 
110 
129 
129 

149 
149 
170 
192 
160 


May. 


149 
139 
149 
160 
160 

192 
242 
285 
330 
345 

285 
285 
270 
330 
315 

285 
285 
270 
256 
242 

204 
181 
149 
129 
139 

139 

149 
160 
149 
139 
170 


June. 


20  1 
216 
L92 

IM 

170 

139 

L29 
L29 

1 29 

129 

110 
Kil 
84 
59 
67 

52 

4.', 
59 


July. 


Aug. 


59 
52 
39 

45 
33 

28 
75 
59 
45 
45 


57 

48 
38 
28 
19 

9 

4.5 

4.5 

3.0 

3.0 

4.5 
3.0 
4.5 
3.0 
4.5 

6.8 
85 
23 
15 


Sept. 

Oct. 

23 

129 

23 

129 

23 

67 

23 

75 

19 

378 

15 

495 

15 

300 

15 

256 

23 

204 

15 

170 

15 

160 

19 

139 

19 

129 

19 

129 

23 

120 

23 

101 

15 

92 

15 

92 

15 

84 

23 

75 

23 

75 

23 

59 

23 

59 

19 

59 

15 

59 

15 

59 

15 

101 

15 

110 

52 

101 

149 

92 

84 

Nov. 


Note.— Daily  discharge  1910-11  determined  from  a  rating  curve  well  defined  below  150  second-feel. 
Discharge  Feb.  23-24  and  Nov.  29-30,  1911,  estimated  on  account  of  ice. 

Monthly  discharge  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.,for  1910-11. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total 

in  acre- 
feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

1910. 
April  6-30 

315 
300 
59 
6.8 
4.5 
4.5 
15 
15 
23 

67 

28 
1.5 
1.5 
1.5 
1.5 
4.5 

15 

18 

160 
152 
11.6 
2.20 
3.92 
4.35 
9.23 
15.0 
18.8 

7,930 

9,350 

690 

135 
211 
259 
568 
893 
1,160 

B. 

May 

B. 

June 

c. 

July 

D. 

August 

D. 

September 

D. 

October 

D. 

November 

D. 

December. ... 

C. 

21,200 

1911. 
January 

43 

31 

101 

192 

345 

216 

92 

85 

149 

495 

92 

15 
20 
23 
48 
129 
15 
28 
3.0 
15 
59 
30 

20.7 
23.4 
51.7 
86.9 

216 
85.7 
57.4 
23.6 
24.  3 

137 
66.1 
20.0 

1,270 
1.300 
3,180 
5,170 
13,300 
5,100 
3,530 
1,450 
1,450 
8,420 
3,930 
1,230 

C. 

February 

C. 

March 

B. 

April 

B. 

May 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

B. 

December 

D. 

The  year 

345 

3.0 

68.1 

49,300 

Note.— Mean  discharge  Dec.  17-31, 1910,  estimated  18  second-feet. 
feet ,  and  Dec.  1-31,  1911,  estimated  20  second-feet,  on  account  of  ice. 


Jan.  1-12,  1911,  estimated  15  second- 
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RIO  LUCERO  NEAR  TAOS,  N.  MEX. 

Location. — Just  above  the  headgate  of  the  Seco  ditch  at  the  mouth  of  the  canyon  9 
miles  above  Taos,  about  sec.  11,  T.  26  N.,  R.  13  E.  No  important  tributaries  Dear 
the  station. 

Records  available.— December  17,  1910,  to  December  12,  1911,  and  fragmentary 
records  from  May  to  August,  1910. 

Drainage  area. — Not  measured. 

Gage. — An  automatic  recording  gage,  installed  by  the  United  States  Indian  Service 
December  17,  1910,  referred  to  the  datum  of  vertical  staff  gage  originally  installed. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  slight  backwater  at  gage  during  the  winter  months. 

Diversions. — No  diversions  above  the  station.  Records  represent  the  natural  run- 
off.    Below  the  station  water  is  diverted  for  irrigation. 

Accuracy. — Although  the  channel  is  somewhat  shifting,  it  is  probable  that  the  esti- 
mates may  be  considered  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 
the  United  States  Forest  Service. 


Discharge  measurements  of  Rio  Lucero  near 

Taos,  N.  Mex., 

in  1911. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    28a 

G.  H.  Russell  .. 

Feet. 

0.75 

.85 

1.18 

1.75 

Sec-feet. 

8.0 

Mar.  11 

do 

12.5 

Apr.  21 

..do 

29.7 

R.  L.  Cooper... 

88.  4 

a  Slight  ice  conditions. 

Daily  gage  height,  in  feet,  of  Rio  Lucero  near  Taos,  N.  Mex.,  for  1911. 
[B.  G.  Phillips,  observer.] 


Day. 

J  an . 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 
.65 
.65 
.75 
.9 

1.05 

1.0 
.75 
.65 
.65 

.65 

.7 
.7 
.7 
.7 

.65 
.65 
.65 
.  65 

.7 

.7 

.'7 

.7 

.75 

*75 
'.7 

0.7 
.7 
.7 

'.7 

.7 
.7 
.7 
.7 
.75 

.75 
.75 

.75 

.7 

.7 

.7 
.75 

.7 
.75 

.75 

.8 

.9 

.85 
.8 

.*7 

.7 

0.7 

.75 

.75 

.75 
.75 
.75 
.8 
.  85 

.85 
.8 
.8 
.8 
.8  • 

.85 

.85 

.85 

.85 

.85 

.85 

.9 

.85 

.85 

.85 

.8 

.8 

.8 

.9 
1.05 
1.2 

1.25 
1.2 
1.15 
1.1 

1.0 

.95 
.95 
.9 

.95 
1.0 
1.0 

1.05 

1.15 

1.1 

1.1 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

1.2 

1.2 
1.2 
1.2 
1.3 
1.45 

1.5 
1.5 
1.6 
i.6 
1.65 

1.65 

i.7 

1.65 

1.65 

1.65 

1.7 

1.7 

1.7 

1.75 

1.7 

1.6 

1.6 

1.6 

1.65 

1.65 

1.75 

1.8 

l.S 

1.7 

1.7 

1.75 

1.85 
1.8 
1.8 
1 .  75 
1.7 

1.7 
1.75 

1.75 

1.8 

l.S 

1.75 

1.7 

1.7 

1.; 

1.7 

1.7 

1.7 
1.65 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 

1.6 

1.55 

1 .  55 
1.55 

1 . ;,:, 
1 . :,:, 

1.55 
1.55 
1.55 
1.55 
1.55 

].::, 

1.5 

1.45 

1.35 

1.35 

1 .  35 

1.35 

1.35 

1 .  35 

1.35 

1.35 

1 .  35 

1.35 

1.4 

1.5 

1.55 
1 .  55 
1.55 
1.5 
1 .  55 

1.6 

1.6 

1.6 

1.55 

1.5 

1.5 

1.5 
1.5 
1.5 
1.4 
1.35 

1.3 
1.25 

1 .  25 

1.25 

1 .  25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.15 

1.2 

1.2 

1.15 

1.1 

1.05 

1.2 

1 .  35 

1 .  3,5 

1.1 

1.4 

1.35 

1.:;;, 

1.3 

1.3 
1 .  25 

1.3 

1.25 

1.2 

1.15 

1.15 

1.15 
1.15 
1.15 
1.15 

1.15 

1.1 

1.15 

1.1 

1.1 

1.15 

1.1 

"i.'o.V 
1 . 1 15 

1.05 

1.0 

1.05 

1.15 

1.1 

1.4 

1.45 

1.4 

1.35 

1.;:;. 
a  1.95 

2.3 
l.S 

1.6 
1.65 

1.5 

1.4 
1.  I 
1 .  35 
1.3 
1 . 3 

1.2 
1.1 
1.1 
1.1 
1.1 

1.15 
I    1 
1.05 
L.05 
1.0 

1.05 

1.05 

1.0 
1.0 

1.05 

1.05 

1.05 

l.l 

1.1 

1 .  05 

1.1 

1.  1 

1.1 

1.1 

1.05 

1.15 

1.2 

1.15 

1.1 

1.1 

1.15 

1.15 

1.1 

1.1 

1.D5 
1 .  (15 
1 . 1 1;, 
1.1 
1.4 

1.:'5 
1 .  25 
1 .  95 
2.6 
2.2 

1.2 

0 

1.0 

3 

1.0 

4 

1.0 

5 

1.0 

6.. 

1.0 

7.     . 

1.0 

8 

1.0 

9. 

1.0 

10..   . 

1.0 

11 

1.0 

12. 

1.0 

13 

14 

15 

1C 

17.... 

18.... 

19. 

20 

21 

22 

23 

24 

25 

26 

27 

28.... 

29 

30 

31 

a  Maximum  gage  height  Oct.  5,  3  feel 
Note.— Gage  heights  affected  by  ice  Jan.  1  to  7,  Jan.  26  to  28,  about  Nov 


to  :;().  and  Dec.  13  to  31. 
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Daily  discharge,  in  second-feet,  of  Rio  Lucero  near  Taos,  N.  Mex.,for  1911. 


Day. 


1 
2 

4 
5 

6 

7 
8 
9 

10 

11 
12 

13 
1-1 
15 

16 
17 
is 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Kin 
94 
94 
88 
82 

82 
88 
88 
HI 
94 

88 
82 
82 
82 

82 

82 
82 
76 
71 
71 

71 
71 

71 

71 
71 

66 
68 
66 
66 
66 


July. 


Aug.     Sept. 


60 

40 

no 

36 

60 

31 

50 

28 

45 

28 

40 

28 

36 

28 

36 

28 

36 

28 

36 

28 

36 

2-1 

36 

28 

36 

24 

31 

24 

31 

28 

28 

24 

31 

23 

;',1 

23 

28 

23 

24 

22 

?1 

99 

31 

22 

45 

21 

45 

21 

50 

21 

50 

18 

45 

21 

45 

28 

40 

24 

40 

50 

36 

Oct. 


55 
50 
45 
45 
112 

1 .7s 
'.14 
71 


Nov. 


Dec. 


Note. — Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.     Discharge  estimated  on 
account  of  ice  Jan.  4-7  and  Nov.  24-30. 

Monthly  discharge  of  Rio  Lucero  near  Taos,  N.  Mex.,for  1911. 


Month. 


January. . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December  < 


The  year. 


Discharge  in  second-feet. 


Maximum. 


8 
L3 

31 
40 
94 
L00 

71 
60 
,r,o 
1 58 
31 


158 


Minimum. 


Moan. 


5.8 
7.1 
10.6 
24.7 
71.6 
79.6 
57.9 
39.3 
26.5 
43.5 
23.0 
15.0 


33.9 


Ttun-ofT 
( in  acre- 
feet). 


357 

394 

652 

1.470 

4,400 

4,740 

3.500 

2,420 

1.580 

2,670 

1 ,  370 

922 


24,500 


Accu- 
racy. 


a  Kstiniated. 
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HORN  RIVER1  NEAR  CANJILON,  N.  MEX. 

Location. — In  the  Carson  National  Forest,  at  Canjilon  ranger  station,  in  sec  2,  T.  26 

N.,  R.  5  E.,  5  miles  northeast  of  Canjilon;  no  important  tributaries  near  by. 
Records  available. — June  ]9,  1911,  to  September  30,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 
Channel. — Not  sufficient  data  to  indicate. 
Discharge  measurements. — Made  by  wading. 
Diversions. — No  water  diverted  above  the  station;  the  records  represent  the  natural 

run-off. 
Accuracy.— Owing  to  a  lack  of  discharge  measurements,  no  estimates  of  daily  or 

monthly  discharge  can  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the   United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
June  19,  1911:  Gage  height,  1.79  feet;  discharge,  5.6  second-feet. 

Daily  gage  height,  in  feet,  of  Horn  River  near  Canjilon,  N.  Mex.,fcr  1911. 
[L.  A.  Shartzer,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1               

1.68 
1.74 
1.77 
1.72 
1.62 

1.82 
1.84 
1.68 
1.04 
1.60 

1.59 
1.60 
1.75 
1.68 
1.65 

"'i.'^v 

1.46 

1.45 
1.43 
1.42 
1.  11 
1.39 

1.38 
1.38 
1.48 
1.47 

1.41 
1.37 
1.46 
1.45 
1.44 

1.43 
1.41 

'"l.40 

1.39 

1.39 

1.38 

16 

1.70 
1.66 
2.12 
2.05 
1.82 

1.80 
1.75 
1.72 
1.68 
1.78 

i .  *  *i? 

1.78 

1.68 
1 .  62 
1.52 

J.  42 

1.42 

"l.44" 

1.40 

9 

17 

3 

18 

1.41 

4 

19 

20 

21 

22 

1.76 
1.74 

1.76 
1.73 
1.72 
1.59 
1.58 

1.57 
1 .  60 
1.58 
1.69 
1.68 

1.43 

5 

6 

7 

2.15 
1.74 
1.67 
1.67 

1.66 
1 .  52 
1.49 
1.48 
1.47 
1.43 

1.39 

8 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1.40 

9 

1.38 

10 

11 

1.51 

12 

1.65 

13 

14 

15 

2.05 

RIO  VALLECITOS  AT  VALLECITOS,  N.  MEX. 

Location.— At  Vallecitos,  in  sec.  17,  T.  26  N.,  R.  8.  E.,  in  the  Carson  National  Forest. 

Records  available. — June  17,  1911,  to  December  5,   191!. 

Drainage  area. — Not  measured. 

Gage. — Vertical  stall'. 

Channel. — Not  sufficient  data  to  indicate. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — Water  is  diverted  in  small  amounts  for  a  distance  of  (i  miles  above  the 

station. 
Accuracy. — Owing  to  a  lack  of  discharge  measurements,  no  estimates  of  daily  or 

monthly  discharge  are  available  at  present. 
Cooperation. — Station  maintained   in   cooperation   with   tin1  United   Slates   Forest 

Service. 


1  Rio  <  'anjilon. 
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The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
June  17,  1911:    Gage  height,  1.63  feet;  discharge,  27.7  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  Vallecitos  at  Vallecitos,  N.  Mex.,  for  1911. 
[C.  E.  Hulbert,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.17 
1.55 
1.46 
1.35 
1.27 

3.30 
1.50 
1.41 
1.32 
1.26 

1.20 
1.27 
1.26 
1.64 
1.45 

1.32 
1.28 
1.24 
1.35 
1.14 

1.13 

1.08 

1.06 

.92 

.93 

.95 

1.12 

1.03 

.92 

.90 

1.20 
1.04 
1.06 
1.06 
1.06 

1.26 
1.14 
1.10 

i.07~ 

1.07 
1.08 
1.28 
1.16 
1.26 

*i.'40' 
1.23 
1.20 

1.54 

1.45 

1.46 

1.50 
1.57 
1.56 
1.56 
1.55 

16.... 

1.82 
1.50 
1.55 
1.58 
1.73 

1.57 
1.56 
1.48 
1.83 
1.63 

2.20 
1.56 
1.65 

.94 

.98 

.92 

1.06 

1.07 

.96 
1.38 
1.45 
1.29 
1.26 

1.18 
1.13 
1.21 
1.18 
1.09 
1.10 

1.25 
1.13 
1.08 
1.08 
1.42 

1.20 
1.14 
1.12 
1.16 
1.17 

1.14 
1.25 
1.18 
1.22 

1.28 

1.50 

2 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29... 
30.... 
31   .. 

1.63 
1.61 
1.56 
1.48 

1.46 
1.44 
1.40 
1.37 
1.25 

1.17 
1.16 
1.16 
1.16 
1.22 

3  . 

1.63 

4 

5 

1.51 

1.42 
1.46 
1.44 

"i.'ss" 

1.59 

1.56 
1.56 
1.54 

1.52 
1.50 

6.... 

2.33 
2.26 
2.11 
1.96 
1.82 

1.74 
1.68 
1.62 
1.58 
1.53 

1.41 
1.40 
1.52 
1.52 
1.53 

7... 

8... 

9  . 

10.... 

11 

12     . 

1.47 
1.45 

1.60 
1.60 

13 

14 

15... 

1.64 
1.59 

1.58 

SANTA  FE  CREEK  AT  MONUMENT  ROCK,  NEAR  SANTA  FE,  N.  MEX. 

Location. — At  Monument  Rock,  a  large  conspicuous  bowlder  7  miles  above  Santa 
Fe,  in  sec.  30,  T.  17  N.,  R.  11  E.  No  tributaries  within  several  miles  of  the 
station.  From  June  1,  1907,  to  July  16,  1910,  and  March  8  to  November  12, 
1911,  a  station  was  maintained  at  Santa  Fe.  Between  the  two  stations  there 
are  no  important  tributaries,  but  the  Santa  Fe  Water  &  Light  Co.  diverts  water. 

Records  available.— August  29,  1910,  to  February  25,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  from  footbridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — Little  or  no  water  is  diverted  above  the  station,  and  therefore  the 
records  represent  closely  the  natural  run-off. 

Accuracy. — Owing  to  the  meager  data,  no  estimates  of  discharge  are  made  for  1911. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

A  record  of  gage  heights  from  February  5  to  25,  1911,  showed  an  average  stage  of 
0.8  foot. 

Discharge  measurements  of  Santa  Fe  Creeh  at  Monument  Rock,  near  Santa  Fe,  N.  Mex., 

for  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.     S" 

Feet. 

Sec. -feet. 
7.1 

Aug.     7 

W.  B.  Freeman 

b7.0 

a  Measurement  made  1  mile  above  Santa  Fe  Water  &  Light  Co. 
at  Don  Gaspar  bridge  in  Santa  Fe  read  0. 60  feet. 
b  Estimated. 


reservoir  in  Santa  Fe  Canyon.     Gage 
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SANTA  FE  CREEK  AT  SANTA  FE,  N.  MEX. 

Location — At  Don  Gaspar  Avenue  Bridge  in  Santa  Fe,  in  sec.  24,  T.  17  N.,  R. 

9  E.     No  tributaries  within  several  miles  of  this  station. 
Records  available. — Fragmentary  records  from  May  31,  1907,  to  November  12,  1911. 
Drainage  area.- -About  40  square  miles. 
Gage. — The  datum  of  the  original  staff  gage  was  changed  August  13,  1908,  and  again 

August  22,  1908.     Since  that  time  it  has  remained  permanent. 
Channel. — Shifting. 

Discharge  measurements. — Made  from  bridge  and  by  wading. 
Winter  now. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — Water  is   diverted  for    the    Santa    Fe  waterworks    above  the  station 

and  one  small  irrigation  ditch  diverts  just  above. 
Accuracy. — Owing  to  the  lack  of  gage  heights,  no  estimates  of  daily  discharge  have 

been  made. 
Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurements  of  Santa  Fe  Creek  at  Santa  Fe,  N.  Mex.y  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.     4 

Feet. 

Sec.-ft. 

0 

0 

0 

0 

9.7 

a  10.0 

6.0 

18.9 

a  6.0 

a  6.0 

a  6.0 

a  4.0 

a  3.0 

a8.0 

a  8.0 

a  3.0 

Aug.    1 
2 
3 
4 

5 

6 

8 

Sept.  23 

Oct.    27 

28 

30 

Nov.     3 

11 

12 

12 

W.  B.  Freeman 

Feet. 

Sec.-ft. 
a  0.25 

5 

.do 

do 

a.  10 

6 

do 

do... 

a.  05 

7 

do... 

do... 

a  .  10 

8 

.  .do... 

0.60 

do 

a.  05 

8 

...do 

do 

a.  05 

19 

do    . 

.30 
.72 

.  .do.  . 

a.  05 

.do... 

do 

0 

July   23 

.  .do... 

do 

0.10 
.20 
.50 
.10 

al  0 

24 

...do 

do 

09  0 

25 

.do.   . 

...do... 

a8  0 

26 

.  .do... 

do 

a  7.0 

27 

...do 

do 

a  10.0 

29 

do 

do 

a  9.0 

30 

.  .do.  . 

do 

.40 

a  12.0 

31 

...do 

a  Estimated. 

Daily  gage  height,  in  feet,  of  Santa  Fe  Creek  at  Santa  Fe,  N.  Mex.,for  1911. 
[A.  S.  Kirkpatrick,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.70 
.50 
.40 

2 

3 

0.10 

4 

5 

. 

.40 
.20 

6 

7 

8 

0.60 

9 

10 

11 

12 

.40 

13 

14 



15 

0.10 

.30 
.40 
.50 

16 

17 

18 

19 

.30 

20 

.80 
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Daily  gage  height,  in  feet,  of  Santa  Fe  Creek  at  Santa  Fe,  N.  Mex.,  for  191 1     Continued. 


Pay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

21 

0.50 

22 

23 

24 

25 

.58 

.55 
.42 
.80 
.55 
.  15 
.68 



26 

27 

0.10 
.20 
.50 

28 

29 

30 

1.90 

31 



:::::::: 

Note.— No  How  in  the  creek  from  June  7  to  29. 


RIO  SAN  ANTONIO  NEAR  ORTIZ,  N.  MEX. 

Location. — At  the  lower  San  Antonio  ranger  station  in  the  Carson  National  Forest, 
in  sec.  1,  T.  30  N.,  R.  7  E.;  nearest  tributary,  a  small  stream  entering  from  the 
south  just  above  the  station;  Nutritus  Creek  enters  2  miles  above. 

Records  available. — June  16,  1911,  to  November  27,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading. 

Winter  now. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Diversions. — Four  small  diversions  above  the  station. 

Accuracy. — Owing  to  lack  of  discharge  measurements  no  estimates  of  flow  are 
available  at  present. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  "Waha: 
June  16,  191 1:  Gage  height,  1.10  feet;  discharge,  8.5  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  San  Antonio  near  Ortiz,  N.  Mex.,  for  1911. 
[T.  A.  Graham,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

■Inly. 

Aug. 

Sept. 

Oct. 

v 

Nov. 

1 

1.0 
1.  1 
1.1 

1.1 

1.0 
1.0 
1.0 
1.0 

.0 
.0 
.0 
.0 

.11 

.0 
.0 
.0 
.0 
.0 

1.0 
1.0 

"i.o 

16 

1.1 
1.1 
1. 1 
l.l 
1.0 

1.0 

1.  1 
1.1 
1.  15 
1.15 

1.0 

1.0 

1.05 
1.  15 
1.25 
1.25 

1.2 

1.2 

1.  15 

1.1 

1.1 

1.1 

0.0 

0.8 

2 

1.1 

.0 
.4 

.8 

.8 
.8 

.82 

.8 

"6.8 

.8 

17 

1.1 

3 

is 

.8 
.8 

.8 

1.1 

4. .. 

in 

1.0 

1.0 

1.05 

1.05 
1.0 
1.0 
1.  1 

1.  1 
1.  1 
1 .  55 
1.35 
1.  t 

20 

1  0 

6 

21 

1.1 

22 

0.0 

8 

23 

1.0 
1.0 
1.0 

.0 
.5 
.5 

.0 
1.0 

9 

24:::: 

In 

25 

.8 

.8 
.8 

.8 
.  s 
.8 

1.0 

1.1 
1.1 
1.1 

"i.T 

1.0 

1.2 

11 

26 

1.1 

L2 

L'7 

1.1 

13.    . 

28 

14 

1.1 

29 

15 

30 

31.  . 

a  Maximum  gage  height,  5.6  feet  Sept.  30. 
Note.  -No  How  in  to.'  river  from  Aug.  5  to  Oct.  3,  where  tin-  <.'a<'t>  heights  an1  omitted. 
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HIO  PUERCO  AT  RIO  PUERCO,  N.  MEX. 

Location. — At  the  Atchison,  Topeka  &  Santa  Fe  Railway  bridge  between  Pavo  and 
Rio  Puerco,  in  sec.  31,  T.  7  N.,  R.  1  W. ;  nearest  tributary,  a  small  stream  entering 
from  the  west  just  below;  San  Jose  River  enters  about  6  miles  above. 

Records  available. — Fragmentary  records  September  7,  1910,  to  October  2,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage. 

Channel.— Somewhat  shifting. 

Discharge  measurements. — Made  by  wading. 

Accuracy. — Owing  to  the  meager  data  no  estimates  of  discharge  can  be  made. 

Cooperation.— Station  maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurements  of  Bio  Puerco  at  Rio  Puerco,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Ga«e-       charge. 

Aug.     6 

G .  H.  Russell 

Feet.        Sec. -ft. 
0 

Sept.    2 

...do  .. 

0 

Daily  gage  height,  in  feet,  of  Rio  Puerco  at  Rio  Puerco,  N.  Mex.,  for  1911. 
[Chas.  Lerubke,  observer.] 


Day. 

Aug. 

1 
Sept.;   Oct. 

Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

1 

2.05 

11 

21 

1.65 
1.45 

2... 

1     1.85 

12...       

22 

23 

..... 

3... 

13 

4 

14.  . 

24 

3.3 

5 

1.1    

1.1    

15 

25 

2.4 

1.6 

1.2 
.9 
.8 

.7 
.65 

6 

16 

26 

17... 

27 

8..., 

18.... 

28 

9 

19 

2.45 

2.0 

29 

10 

20 

30 

a  2. 3 

31 

a  Estimated. 


RIO  PUERCO  NEAR  LA  JOYA,  N.  MEX. 

Location. — At  the  Atchison,  Topeka  &  Santa  Fe  Railway  bridge  2  miles  north  of 
La  Joya  railway  station,  in  sec.  20,  T.  2  N.,  R.  1  E.;  1  mile  above  the  mouth  of 
the  river;  above  all  tributaries;  no  important  tributaries  for  several  miles  above. 

Records  available.— Fragmentary  records  September  10,  1910,  to  November  9,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage. 

Channel. — Very  shifting. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Accuracy. — Owing  to  the  extreme  changes  in  conditions  and  the  few  measurements, 
it  is  not  possible  to  make  estimates  of  discharge. 

Cooperation.— Station  maintained  in  cooperation  with  the  Territorial  engineer. 
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Discharge  measurements  of  Rio  Puerto  near  La  Joya,  X.  Mex.,  in  1911, 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  14 

C.  B.  Digby 

Feet. 

Sec.-fcrt. 
a  0.25 

Mar.   22 

G .  H .  Russell 

3.10 
4.40 
4.75 

89.8 

Aug.    6 
Nov.    1 

do 

a  2.0 

W .  B .  Freeman 

34.8 

a  Estimated. 
Daily  gage  height,  in  feet,  af  Rio  Puerco  near  La  Joya,  N.  Mex.,  for  19, 


IS.  C.Elliott,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1          

6.0 
5.9 
5.8 
5.  7 
4.9 

4.8 
4.8 
4.7 
4.7 
4.6 

4.4 
4.3 
4.1 
4.0 
3.8 

3.6 
3.3 
6.3 
5.9 

5.8 

5.2 
5.1 
6.8 
7.4 
7.2 

6.8 
6.2 
5.5 
5.8 
4.9 
4.8 

4.7 
4.7 
4.6 
4.6 
4.5 

4.5 
4.4 
4.4 
4.4 
4.7 

4.7 
4.6 
4.6 
4.5 
4.5 

4.5 
4.5 
4.6 
4.6 

4.7 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.6 
4.5 
4.5 
5.6 

6.8 
6.8 
6.8 
6.8 
6.0 

5.5 
5.5 
4.8 
4.7 

4.75 

2           

5.8 

o6.7 

6.0 

5.0 

4.7 

3         

4.65 

4                              

4.6 

5                       

6     

4.5 

7                                             .    . . 

4.45 

8 

2.7 
3.2 
3.25 

3.2 

3.35 

3.4 

3.45 

3.5 

3.45 

3.2 

3.0 

2.95 

3.0 

3.05 

3.1 

3.0 

3.0 

2.5 

2.9 

2.8 
2.8 
2.7 

4.4 

9                     

"5.3 

6.1 

5.0 

5.1 
5.1 

5.1 
5.1 
5.0 
5.0 
4.9 

5.2 
5.3 
5.2 
5.1 
5.1 

5.1 
5.0 

4.35 

10 

11 

12 

13 

6.45 
6.9 
&8.0 

6.2 
6.6 
5.4 
5.6 

6.8 

7.4 

7.95 

6.1 

6.1 

6.4 

7.4 
6.8 
6.1 
6.0 
5.9 

14 

15                                

16 

17 

18...                     

19...              

20                          

21 

22 

23 

24 . . .               

25 

26 

1 

27 

28 

29           

5.1 

30 

31.. 

M 

a  Approximate  maximum  gage  height  July  3,  8.0  feet. 
b  Maximum  gage  height  July  15, 10.0  feet. 

Note.— No  flow  in  the  river  where  gage  heights  are  omitted  except  Oct.  29,  30,  and  31,  when  there  was  a 
small  flow. 

SAN  JOSE  RIVER  NEAR  SUWANEE,  N.  MEX. 

Location. — Two  miles  below  the  railroad  station  at  Suwanee,  near  sec.  29.  T.  8  N., 
R.  2  W.;  about  6  miles  above  the  mouth  of  the  river  and  3  miles  below  the  Rio 
Lucero. 

Records  available.  —Fragmentary  records  August  30,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage. 

Channel. — Shifting. 

Discharge  measurements. — Made  by  wading. 

Accuracy. — Owing  to  the  shifting  character  of  the  6tream,  and  the  lack  of  discharge 
measurements,  no  estimates  of  discharge  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 
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Discharge  measurements  of  San  Jose  River  near  Suwanee,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Aug.  10 
Sept,    2 
Nov.    2 

G.  H.  Russell 

Feet 
0.52 
.50 
1.20 

Sec.-ft. 

a  1    5 

do 

n  ]    5 

18  5 

a  Estimated. 

Daily  gage  height,  in  feet,  of  San  Jose  River  near  Suwanee,  N.  Mex.,  for  1911. 
[Chas.  Lembke,  observer.] 


Day. 

Aug. 

Sept. 

Oct. 

Nov.        Dec. 

Day. 

Aug. 

Sept.    i     Oct. 

Nov. 

Hoe. 

1 

0.80 
.50 
.50 
1.50 
1.10 

.80 
.50 
.50 
.50 
.60 

.80 
1.10 
1.20 
1.80 
1.30 

1.80 
1.20 

""i'36" 

1.22 
1.22 
1.40 

1.50 
1.20 
1.15 
1.10 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 

0.98 
.".50 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

0.65 

a  3. 10 

4.00 

2.40 

1.80 

2.10 
c  2.  SO 
3.20 
3.70 
3.60 

2.30 
1.80 
1.40 
1.30 
1.25 
1.10 

1.00 
.85 
.80 

1.00 
&2.50 

1.30 
1.10 
1.00 

.80 
.80 

.80 
1.00 
1.30 
1.30 
3.00 

1.10 
1.10 
1.10 
1.10 
1.10 

1.05 
1.05 
1.05 
1.02 
1.00 

1.00 
1.00 
1.00 

.98 
.98 

0.48 

9 

.48 

3 

.50 

4 

.  50 

5 

.48 

6     . 

.25 

.22 

8  .. 

.20 

9  . 

.21 

10 

11 

12 

13 

14 

15 

0.50 

.50 
.50 
.50 
.70 
.50 

.28 

.23 
.33 
.35 
.32 
.38 
.38 

a  Maximum  gage  height  Aug.  17,  6.2  feet.  b  Maximum  gage  height  Sept.  20,  3.9  feet, 

c  Maximum  gage  height  Aug.  22,  4.8  feet. 

PECOS  RIVER  BASIN. 
PECOS    RIVER    AT    COWLES,    N.    MEX. 

Location. — At  highway  bridge  about  sec.  28,  T.  18  N.,  R.  12  E.,  three-fourths  mile 
below  Cowles  post  office;  midway  between  Espiritu  Santo  and  Willow  creeks. 

Records  available. — March  9,  1910,  to  December  15,  1911. 

Drainage  area. — Not  measured. 

Gage. — Automatic  recording  gage. 

Channel. — Fairly  permanent  except  during  high  water,  when  it  may  shift  slightly. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months. 

Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  records  should  be 
reliable. 

Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer. 


Discharge  measurements  of  Pecos  River  at  Cowles,  N.  Mex.,  in  1911. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

C.  B.  Diebv                                                     

Feet. 

2.10 
1 .  30 
2.25 
1.74 
1.65 
1.70 
1.47 

Sec.-ft. 
21.1 

Mar    31 

66.1 

May  25 

do                                                                

250 

157 

16 

G   H   Russell                                               

124 

Aug.     7 
Oct     31 

134 

do                                                      

75.2 

a  Ice  present. 
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Doily  gage  height,  in  feet,  of  Pecos  River  at  Cowles,  N.  Mex.,for  1911. 
[E.  Rivera,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.9 
.9 
.9 
.9 
.9 

.9 

.95 

.9 

.9 

.95 

.9 
.8 

.8 
.8 
.8 

.8 

.8 

.8 

.78 

.78 

.77 

.9 
1.15 
1.3 
1.3 

1.3 

1.25 

1.25 

1.25 
1.2 
1.2 

1.05 
.95 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
1.0 
.95 
.9 

.95 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.05 
1.15 
1.25 
1.35 

1.35 
1.3 

1.3 

1.25 

1.15 

1.15 

1.1 

1.1 

1.1 

1.15 

1.2 
1.2 
1.2 
1.2 
1.3 

1.35 

1.4 

1.35 

1.4 

1.5 

1.55 

1.7 
1.7 
1.6 
1.6 

1.6 

1.7 

1.8 

1.75 

1.65 

1.7 

1.75 

1.8 

2.05 

2.25 

2.55 
2.8 
2.95 
3.  05 
2.9 

2.75 
2.65 
2.6 
2.75 

2.85 

2.75 

2.7 

2.7 

2.6 

2.45 

2. 35 

2.25 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.4 

2.35 

2.7 

2.7 

2.55 

2.4 

2.3 

2.25 

2.2 
2.1 
2.1 
2.0 
1.95 

1.9 

1.8 

1.75 

1.7 

1.7 

1.65 
1.6 
1.6 
1.6 
1.6 

1.65 

1.6 

1.55 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.65 

2.1 

1.85 

1.6 

1.7 

1.9 

1.9 

1.8 

1.85 

1.75 

1.9 
1.95 
2.25 
2.45 
2.  75 

a  3. 2 
2.85 
2.6 
2.6 
2.55 

2.5 

2.45 

2.35 

3.0 

2.8 

2.6 
2.5 

1.;. 

1.45 

1.55 

1.5 

1.5 

1.5 
1.5 
1.45 

1 .  1 5 
1 .  i:. 

1.35 

1.4 

1.45 

1.45 

1.45 

1.45 

1.6 

1.6 

1.6 

L.6 

1.6 

1.6 

1.55 

1.6 

1.65 

1.6 
!.('» 
1.6 
1.6 
1.6 

1.6 

2 

1.2 

1  6 

3 

1.6 

4 

1.6 

5 

2.1 

2.1 
2.1 
2.1 
2.0 
2.1 

2.2 
2.1 
1.6 

1.1 

.85 

.8 

.8 

.85 

.85 

.9 

.9 

.9 

.9 

.95 

.95 

.9 

.95 

.9 

.9 

.95 

.9 

1.8 

1.6 

6 

1.6 

7 

1.7 

"\.2" 
1.2 

2.4 

1.6 

8 

1.55 

9 

1.35 

10 

1.35 

11 

1.35 

12 

1.5 

1.35 

13 

1.35 

14 

1.4 

1.35 

15 

1.35 

16 

1.2 

17 

18 

19 

1.5 

20 

21 

1.3 

1.75 

22 

23 

1.2 

24 

25 

26 

1.35 

"l.3" 

'l.7 

27 

28 

29 

2.7 

30 

1.4 

"i'.h" 

31 

a  Maximum  gage  height  July  16,  3.5  ft,    Staff  gage  read  July  29  to  Oct.  28. 
Note. — Gage  heights  affected  by  ice  Jan.  5  to  14  and  Dec.  16  to  31. 

Daily  discharge,  in  second-feet,  of  Pecos  River  at  Cowles,  N.  Mex..for  1911. 


Day. 


Jan. 


Feb. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

62 

79 

149 

433 

122 

338 

55 

70 

160 

384 

227 

308 

55 

70 

172 

337 

166 

253 

36 

62 

236 

307 

112 

202 

25 

48 

292 

292 

133 

155 

30 

48 

384 

278 

178 

144 

30 

42 

467 

250 

178 

133 

30 

42 

520 

250 

155 

122 

30 

42 

491 

223 

166 

112 

42 

48 

443 

210 

144 

102 

42 

55 

397 

197 

178 

102 

30 

55 

367 

172 

190 

9.". 

25 

55 

352 

144 

266 

93 

20 

55 

397 

133 

323 

93 

25 

70 

428 

133 

416 

93 

30 

79 

397 

122 

560 

93 

30 

88 

382 

112 

lis 

93 

30 

79 

382 

112 

369 

.   93 

30 

88 

352 

112 

369 

93 

30 

107 

309 

112 

354 

75 

:;n 

117 

281 

122 

338 

59 

no 

119 

254 

112 

323 

59 

30 

119 

240 

HI2 

294 

59 

30 

127 

25 1 

93 

196 

59 

30 

127 

267 

93 

432 

59 

30 

127 

267 

St 

369 

67 

30 

149 

267 

84 

338 

59 

36 

172 

267 

75 

369 

52 

48 

160 

295 

75 

400 

45 

62 

138 

281 

75 

400 

45 

79 

382 

369 

45 

Sept.      oct. 


93 
112 
122 
144 

202 

523 
295 
189 
131 
110 

90 
80 
72 
63 
63 

63 
63 
63 
63 
80 

131 

120 
120 
120 
120 

120 
120 
120 
110 
99 
80 


Nov. 


56 
63 

72 

72 

72 
99 
99 
99 
99 
99 
99 
90 
99 
110 

99 
99 
99 
99 
99 


Note.— Daily  discharge  determined  from  three  Fairly  well-defined  rating  curves  applicable  as  follows:  No 
1.  Jan.  15  to  May  8  and  Juno  I  to  Juno  12;  No.  2,  May  9  to  31  and  Oct.  6  to  Dec.  15;  No.  3,  June  13  to  Oct.  5. 
Discharge  for  the  periods  during  which  gage  was  not  read  determined  by  comparison  with  records  of  1  ecos 
River  at  Anton  Chico  and  Galhnas  Kiver  at  Las  Vegas. 
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Monthly  discharge  of  Pecos  River  at  Cowles,  N.  Mex.,for  1911. 


Month. 


January 

February 

March . .' 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


25 

70 

79 

172 

520 

433 

560 

338 

75 

523 

110 

99 


560 


Minimum. 


13 
11 
20 
42 

149 
75 

112 
45 
45 
63 
56 


Mean. 


19. 5 
27.  I 
36.2 
89.9 

327 

174 

296 

110 
17.9 

125 
85-8 
58.5 


117 


Run-off 
(total 

in  acre- 
feet). 


1,200 
1,510 

2, 230 
5,350 
20,  100 
10,400 
18, 200 
6,760 
2, 850 
7,690 
5,110 
3,600 


85, 000 


Accu- 
racy. 


Note.— Mean  discharge  Jan.  1  to  14  estimated  19  second-feet,  and  Dec.  16  to  31  estimated  40  second-feet 
on  account  oi  ice. 

PECOS    RIVER    NEAR    ANTON    CHICO,    N.    MEX. 

Location. — About  1  mile  below  the  settlement  of  Tecolotito,  about  sec.  31,  T.  12  N., 
R.  17  E.,  about  3  miles  northwest  of  Anton  Chico;  1|  miles  below  the  mouth  of 
Tecolote  Creek. 

Records  available.— April  28,  1910,  to  December  31,  1911. 

Drainage  area.— Not  measured. 

Gage. — Automatic  recording  gage,  which  was  moved  three-fourths  of  a  mile  down- 
stream on  May  15,  1911,  and  referred  to  a  new  datum. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  from  car  and  cable  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  at  times  during  the  winter  months. 

Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 
are  available  at  present. 

Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer  and  V.  K. 
Jones,  Las  Vegas,  N.  Mex. 

Discharge  measurements  of  Pecos  River  near  Anton  Chico,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.     9 

C  B.  Digby 

Fret. 

-0.20 
.12 
3.60 
2.20 
3.20 
2.43 
2.60 
2.54 
1.  11 
1.70 

Sec.-ft. 

17.6 

Mar.  29 

41.0 

May    13 
17 

G.H.Russell                                                                           

2, 380 

do...                                                                              

378 

13a 

do...                                                                                          

2,380 

17 

do                                                                                           

378 

June    2 

520 

July    28 
Sept.  16 
Oct.    28 

G.  H.  Russell 

545 

30.  6 

...do...                                                                      

lis 

a  Float  measurement. 
Note.— First  four  measurements  referred  to  original  gage;  last  six  measurements  referred  to  new  gage. 

67443°— wsp  308—13 6 
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SURFACE    WATER   SUPPLY,    1911,    PART    VIII. 


Daily  gag<  lieight,  infeet,  of  Pecos  River  near  Anton  Chico,  N.  Mex.,  for  1911. 

[J.  M.  Abercrombie,  observer.] 


Day 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

An-. 

Sept. 

Oct. 

Nov. 

—0.15 

—0.20 

—0.10 

0.70 

1.60 

2.50 

1.80 

2.20 

1.50 

1.65 

1.75 

—  .15 

—  .20 

—  .10 

.90 

1.55 

2.35 

2. 90 

2.15 

1.50 

1.75 

1 .  75 

—  .15 

—    20 

—  .10 

1.00 

1.60 

2.30 

2.90 

2.10 

1.50 

1.70 

1.  75 

—  .15 

—  .20 

—  .10 

1.15 

1.65 

2.30 

2.60 

2.05 

1.65 

1.65 

1 .  75 

—  .15 

—  .20 

—  .15 

1.10 

1.90 

2.25 

2.30 

1.90 

1.60 

2.45 

1.80 

—  .15 

—  .20 

00 

.95 

1.95 

2.20 

2.20 

1.85 

1.55 

3.65 

1 .  85 

—  .15 

—  .20 

.15 

.85 

2.00 

2.20 

2.20 

1.80 

1.55 

2.90 

1.80 

—  .20 

—  .20 

.35 

.95 

2.00 

2.20 

2.20 

1.75 

1.55 

2.45 

1.80 

—  .20 

—  .20 

.37 

1.05 

2.10 

2. 15 

2.20 

1.70 

2.05 

2.25 

1.85 

.05 

—  .20 

.37 

1.00 

2.10 

2.10 

2.20 

1.70 

1.70 

2.15 

1.80 

.10 

—  .20 

.50 

.90 

2.20 

2.10 

2.20 

1.70 

1.55 

2.05 

1.85 

.08 

—  .20 

.85 

.85 

2.40 

2.10 

2.30 

1.65 

1.55 

2.00 

1 .  85 

.10 

—  .20 

.80 

.85 

3.00 

2.10 

2.30 

1.65 

1.55 

1.95 

1 .  85 

.10 

—  .20 

.62 

.90 

2.70 

2.05 

2.40 

1.65 

1.55 

1.90 

1 .  95 

.05 

—  .20 

.42 

.85 

2.60 

2.00 

2.40 

1.60 

1.55 

1.85 

1.90 

.00 

—  .15 

.30 

.80 

2.50 

2.00 

2.40 

1.65 

1.50 

1.S0 

1.S5 

-  .05 

—  .10 

.32 

.80 

2.  15 

2.00 

2.55 

1.75 

1.50 

1.80 

1.85 

-  .10 

00 

.35 

.85 

2.40 

2.00 

2.55 

1.85 

1.50 

1.80 

1.80 

—  .10 

00 

.40 

.85 

2.40 

a  2. 20 

2.  45 

1.80 

1.45 

1 .  75 

L.80 

-  .15 

—  .10 

.40 

.75 

2.35 

2.00 

3.30 

1.70 

1.55 

1.75 

1.80 

-  .'JO 

—  .20 

.40 

.85 

2.30 

2.20 

2.80 

1.65 

1.50 

1.75 

1.80 

—  .20 

—  .20 

.40 

.95 

2.30 

2.10 

&2.30 

1.60 

1.50 

1.70 

1.80 

—  .20 

—  .20 

.40 

1.15 

2.20 

2.00 

2.35 

1.65 

1.50 

1.70 

1.80 

-  .20 

—  .20 

.40 

1.45 

2.20 

1.90 

2.50 

1.75 

1.50 

1.70 

1.80 

-  .20 

—  .15 

.35 

1.45 

2.20 

1.80 

2.45 

1.70 

1.50 

1.70 

1.75 

—  .20 

—  .05 

.30 

1.45 

2.20 

1.80 

2.35 

1.60 

1.50 

1.70 

1.75 

—  .20 

—  .15 

.25 

1.40 

2.20 

1.80 

2.25 

1.55 

1.50 

1.90 

1.80 

-  .20 

—  .i0 

.25 

1.40 

2.  70 

1.95 

2.40 

1  55 

1.50 

1.80 

1.80 

-  .20 

.25 

1.55 

2.95 

1.80 

2.40 

1.90 

1 .  50 

1.85 

L.80 

—  .20 

.30 

1.05 

2.30 

1.75 

2.40 

1.65 

1.60 

1.80 

1.80 

-  .20 

.45 

2.20 

2.30 

1.60 

1.80 

Dec. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 

9.. 
10.. 

11.. 
12.. 

13.. 
14.. 

15.. 

16.. 
17.. 
18. 

19.. 

20;. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


i.80 
1.80 
1.80 
1.80 
1.80 


Ml 


1.75 
1.95 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
1.95 

1.90 
1.85 
1.85 
1.80 
1.85 
1.90 


a  Maximum  gage  height  June  19.  '..i  feet. 


b  Maximum  gage  height  Jul}'  22,  5.2  feet. 


Note.— Gage  heights  affected  by  presence  of  ice  Jan.  1  to  14  and  Dec.  12  to  31;  gage  heights  after  May 
14  read  from  a  gage  three-fourths  mile  downstream  from  the  original  gage.  This  gage  is  referred  to  a  new 
datum. 

PECOS    RIVEE    AT    SANTA    ROSA,    N.    MEX. 

Location. — At  highway  bridge  at  Santa  Rosa,  1  mile  above  the  mouth  of  Rio  A.gua 
Negra  Chiquita  and  6  miles  above  Canyon  Pintada  in  sec.  11,  T.  8  N.,  R.  21  E. 
From  May  5,  1903,  to  December  31,  1906,  a  station  was  maintained  near  the  present 
one  by  the  United  States  Reclamation  Service,  but  the  gage  heights  were  referred 
to  a  different  datum. 

Records  available.— February  1,  1910,  to  July  31,  191 1. 

Drainage  area. — 2,780  square  miles  (measured  from  Land  Office  map). 

Gage.     Chain  gage. 

Channel. — Very  shifting. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Practically  no  ice  at  this  station. 

Accuracy. -  Owing  to  the  shifting  character  of  the  stream  the  estimates  can  not  be 
considered  better  than  fair. 

Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer. 

Dischargr  measurements  of  Pecos  River  at  Santa  Rosa,  .V.  Mex.,  in  1911. 


Date. 

Jan. 

Apt. 

May 

12 

4 

18 

Hydrographer. 


C.  B.  Digby 

Russell  and  Waha. 
G.  11.  Russell 


Gage 

height. 


o.eo 

.44 
1.79 


Dis- 
charge. 


Scc.-fl. 
12.0 
7.2 
314. 


WESTERN    GULF    OF    MEXICO. 
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Daily  gage  height,  in  feet,  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,for  1911. 
[W.  C.  Baker,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1.... 

0.65 

0.56 

0.66 

0.56 

1.34 

2.40 

1.45 

16.... 

0.64 

0.64 

0.64 

0.  76 

1 .  85 

1 .  40 

2.40 

2.... 

.78 

.54 

.72 

.60 

1.50 

2.90 

1.40 

17.... 

.64 

.63 

.62 

.78 

1 .  85 

1.15 

2.40 

3.... 

.80 

.54 

.69 

.58 

1.46 

2.00 

2.50 

IS.... 

.68 

.62 

.54 

.72 

1.80 

I.  10 

2.70 

4.... 

.65 

.54 

.62 

.61 

1.38 

1.75 

2.25 

19.... 

.62 

.74 

.56 

.69 

1.70 

1.10 

2.45 

5 

.62 

.56 

.59 

.54 

1.19 

1.70 

2.10 

20.... 

.66 

.76 

.64 

.70 

1.60 

3.40 

2.65 

6.... 

.65 

.49 

.64 

.76 

1.26 

1.80 

2.25 

21.... 

.64 

.74 

.56 

.90 

1.95 

1.85 

6.80 

7 

.72 

.54 

.64 

.84 

1.60 

1.70 

2.35 

22.... 

.65 

.70 

.112 

.82 

1.90 

2.65 

2.40 

8.... 

.72 

.54 

.54 

.76 

1.56 

1.65 

3.15 

23.... 

.65 

.73 

.68 

.92 

1.80 

2.15 

2.  35 

9.... 

.62 

.52 

.55 

.82 

1.71 

1.55 

2.05 

24.... 

.62 

.62 

.69 

.90 

1.60 

1.65 

2.34 

10.... 

.60 

.54 

.64 

.83 

1.75 

1.70 

3.20 

25.... 

.65 

.74 

.65 

1.40 

1.40 

1.65 

2.09 

11.... 

.70 

.54 

.55 

.97 

1.75 

1.55 

2.60 

26.... 

.63 

.66 

.66 

1.30 

1.40 

1.45 

1.99 

12.... 

.60 

.56 

.64 

.90 

2.15 

1.55 

2.55 

27.... 

.66 

.66 

.60 

1.12 

1.35 

1 .  45 

2.69 

13_... 

.62 

.56 

.59 

.82 

2.90 

1.50 

2.40 

28.... 

.65 

.69 

.56 

1.13 

1.55 

1 .  30 

1.79 

14.... 

.66 

.52 

.58 

.83 

3.50 

1.40 

2.25 

29.... 

.65 

.56 

1.15 

2.  95 

1.45 

2.  1  1 

15.... 

.62 

.58 

.62 

.69 

2.55 

1.40 

2.10 

30.... 
31.... 

.58 
.59 

.64 
.60 

1.10 

3.20 
2.20 

1.80 

2.14 

2.04 

Daily  discharge,  in  second-feet,  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1.... 

15 

11 

16 

11 

155 

780 

146 

16.... 

14 

14 

14 

25 

352 

127 

780 

2.... 

27 

10 

20 

12 

230 

1,260 

127 

17.... 

14 

14 

13 

27 

352 

57 

780 

3... 

29 

10 

17 

11 

210 

460 

870 

18.... 

17 

13 

10 

20 

320 

46 

1,060 

A.... 

15 

10 

13 

13 

175 

290 

655 

19.... 

13 

22 

11 

17 

260 

46 

825 

5.... 

13 

11 

12 

10 

62 

260 

535 

20.... 

16 

25 

14 

18 

210 

1,840 

1,010 

6.... 

15 

8.8 

14 

25 

110 

320 

655 

21.... 

14 

22 

11 

46 

422 

352 

6,080 

7... 

20 

10 

14 

36 

250 

260 

738 

22.... 

15 

18 

13 

32 

385 

1,010 

780 

8... 

20 

10 

10 

25 

230 

235 

1,540 

23.... 

15 

21 

17 

51 

320 

575 

738 

9..., 

13 

9.6 

10 

32 

320 

188 

498 

24.... 

13 

13 

17 

46 

210 

235 

729 

10... 

12 

10 

14 

34 

315 

260 

1,600 

25.... 

15 

22 

15 

200 

127 

235 

528 

11... 

18 

10 

10 

63 

315 

188 

965 

26.... 

14 

16 

16 

155 

127 

116 

452 

12... 

12 

11 

14 

46 

600 

188 

918 

27.... 

16 

16 

12 

95 

111 

146 

1,050 

13.... 

13 

11 

12 

32 

1,300 

165 

780 

28.... 

15 

17 

11 

97 

L88 

95 

314 

14.... 

16 

9.6 

11 

34 

1,960 

127 

655 

29.... 

15 

11 

105 

1,320 

146 

567 

15.... 

13 

11 

13 

17 

918 

127 

535 

30.... 
31.... 

11 

12 

14 
12 

75 

1,600 
615 

320 

567 
490 

Note.— Daily  discharge  Jan.  1  to  Apr.  24  determined  from  a  fairly  well-defined  rating  curve;  discharge 
Apr.  25  to  May  13  computed  by  indirect  method  for  shifting  channels;  discharge  May  14  to  July  31  deter- 
mined from  a  poorly-defined  rating  curve. 

Monthly  discharge  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  for  nil. 
[Drainage  area,  2,780  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 

mile. 

Depth  in 

iiK'hes  on 

drainage 

area, 

0.OH7 

.005 

.006 

.02 
.19 
.14 
.37 

Total  in 
acre-feet. 

Accu- 
racy. 

January  

February 

29 

25 

20 

200 

1,960 

1,840 

6,080 

11 
8.8 
10 
10 
62 
46 
127 

15.5 
13.8 

13.3 
47.0 

454 

349 

902 

0.0056 
.0050 
.0048 
.017 

.  163 
.12(1 
.  324 

766 

Ms 

2,800 

20, 800 
55, 500 

A. 
A. 

March 

A. 

April 

May 

June 

July 

B. 
B. 
B. 
B. 

109, 000 
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SURFACE    WATER   SUPPLY. 


PECOS    RIVER    NEAR   DAYTON,    N.    MEX. 

Location.— Three  miles  east  of  Dayton,  in  sec.  13,.  T.  18  S.,  R.  26  E.;  100  feet 
below  the  mouth  of  Penasco  River. 

Records  available.— Ma nli  24,  1905,  to  December  31,  1911. 

Drainage  area.     Not  measured. 

Gage. — Vertical  staff.  The  original  gage  was  washed  out  September  6,  1905,  and 
was  relocated  September  7,  1905,  half  a  mile  upstream.  Datum  unchanged 
since  then. 

Channel.-  Shifting  during  high  water. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — Ice  has  little  effect  on  the  relation  of  gage  height  to  discharge. 

Diversions. — The  station  is  about  10  miles  above  the  dam  at  the  outlet  of  Lake  Mc- 
Millan, one  of  the  reservoirs  in  the  United  States  Reclamation  Service  Carlsbad 
project,  which  will  irrigate  about  20,000  acres  in  the  vicinity  of  Carlsbad. 

Accuracy.-  Owing  to  the  shifting  character  of  the  stream,  the  estimates  can  not  be 
considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Recla- 
mation Service,  by  which  the  field  data  are  furnished. 

Discharge  measurements  of  Pecos  River  near  Dayton,  N.  Mex.,  in  1911. 


Dale. 


Hydrographer. 


Gage 

Dis- 

height. 

charge. 

Fat. 

Sec-feet. 

266 

3.00 

163 

3.  70 

306 

4.95 

434 

5.00 

1,090 

406 

3.15 

■2'jn 

Mar.  2 
11 
Apr.  28 
June  3 
July  12 
Nov.  1 
Dec.  20 


United  States  Reclamation  Service  engineers. 
....do 


..do. 
..do. 
..do. 
.  do 
..do. 


Daily  gage  height,  in  feet,  of  Pecos  River  near  Dayton,  A'.  Mex.,  for  1911. 
[Hat tie  Cramer,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AllL'. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.6 
3.6 
3.8 
3.  it 
3.9 

4.2 
3.6 
3.5 
3.5 
3.4 

3.6 
3.8 
3.8 
3.6 
3.6 

3.5 
3.5 
3.6 
3.6 
3.5 

3.5 
3.5 
:;.  5 
3.  5 
3.  5 

3.5 

::  :, 
3.6 
3.9 
3.  5 

3.6 
3.6 

3.5 
3.  t 

3.5 

3.4 
3.4 
3.4 
3.4 
3.4 

3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.7 
3.8 

3.7 
3.7 
3.6 

3.5 
3.5 

3.5 

3.5 
3.  5 

3.5 
3.4 
3.4 

3.  1 
3.  1 
3.2 
3.  1 
3.  l 

3.1 
3.0 
3.0 
3.0 
3.0 

2.  9 

2.  9 
2. '.» 
2.9 
2.9 

2.9 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
2.9 
3.0 
3.0 
2.9 

2.8 
2.8 
2.7 
2.8 
2.7 

2.6 
2.6 
2.7 
2.6 
2.6 

2.7 
2.7 
2.  7 
2.7 
2.6 

2.6 
2.  6 
2.7 

2.  6 
2.7 

2.6 
2.6 
2.6 

2.6 

.;  n 

3.  1 
4.0 
3.8 
4.0 
4.0 

3.9 
3.8 
3.5 
3.4 
3.2 

3.2 

3.1 
3.1 
3.0 
2.9 

2.9 
2.8 
3.0 
4.0 
6.2 

5.6 
5.  1 
1.8 
4.3 
1.3 

4.3 

4.0 

3.7 
3.5 

3.4 

3.2 
3.5 
4.0 

5.2 
5.4 
5.0 
4.5 
5.1 

4.4 

4.0 
3.7 
3.6 
3.4 

3.3 
3.4 
3.2 
3.2 
3.1 

3.1 
3.0 
2.9 
2.8 
2.8 

2.8 
2.9 
3.4 
3.9 
3.5 

3.6 
3.5 
3.5 
3.2 
3.0 

3.  3 
2.7 
2.6 
2.5 
2.4 

2.5 
3.0 
4.0 
3.8 
3.8 

4.8 
5.0 
4.8 
4.7 
4.9 

5.2 
5.3 
4.3 
4.3 
4.2 

4.9 

:..  1 
9.2 

4.3 
3.7 
4.0 
4.3 
4.0 
4.0 

3.9 

3.8 
3.6 

:■;.  5 
3.3 

3.2 
3.0 
2.9 
2.9 
2.8 

2.8 
2.7 
2.7 
2.5 
2.4 

2.3 

2.  :< 
2.3 
2.2 
2.1 

2.1 
2.1 

2.  3 
2   I 
2.4 

».  I 
i  2 
1.  1 
3.6 
3.4 

3.  4 

3.5 
3.  6 

2.  7 
2.6 
2.6 

2.6 
2.5 
2.5 
2.4 
2.4 

2.4 
2.7 
2.7 
2.6 
2.5 

2.7 
2.7 
2.6 
2.  6 
2.5 

2.4 
2.  I 

2.7 
2.6 
2.5 

2.4 
2.4 

2.  1 

2.  1 
2.  1 

2.5 
2.5 
2.5 

2.5 

2.5 
2.5 
2.5 
2.6 
4.6 

4.3 

l.n 
3.8 
3.6 
3.  1 

3.3 

3.1 
3.  0 
3.0 
2.9 

2.8 
2.8 
2.9 

3.  2 
3.1 

2.9 
2.8 

2.8 
2.8 
2.8 
2.9 

3.4 

3.2 
:;.  2 
3.2 
3.  2 

3.3 
3.2 
3.2 
3.0 
3.0 

3.0 

3.9 
3.7 
3.  I 
3.0 

3.0 
3.0 

3.1 
3.  1 
3.1 

3.1 
3.2 
3.  2 
3.2 
3.2 

3.2 

3.1 
3.1 
3.  2 

3.1 

2 

3.1 

3 

3.2 

4  

3.2 

3.3 

6 

3.2 

3.2 

8 

:;.  l 

9 

3.1 

10 

3.1 

11 

3.2 

12 

3.2 

13 

3.4 

II 

3.  1 

15 

3.4 

16 

3.3 

17 

3.4 

18... 

3.4 

19 

3.  3 

20 

3.2 

21 

:;.  2 

22 

3.2 

23 

3.2 

24... 

3.2 

25... 

3.2 

26 

27 

3.2 

2.8 

28 

29 

30 

2.6 
2.3 

2.0 

31 

2.9 

Note.— Gage  heights  affected  by  presence  of  ice  Dec.  27  to  31;  water  surface  over  top  of  the  gage  July  24. 


WESTERN    GULF    OF    MEXICO.  85 

Daily  discharge,  in  second-feet,  of  Pecos  River  near  Dayton,  N.  Ilex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

300 
300 
372 
414 
414 

570 
300 
270 
270 
244 

300 
372 
372 

300 
300 

270 
270 
300 
300 
270 

270 
270 
270 
270 
270 

270 
270 
300 
414 
270 
300 

300 

300 
270 
244 
270 

244 
244 
244 
244 
244 

198 
198 
178 
178 
178 

178 
178 
178 
334 
372 

334 
334 

300 
300 
270 

270 
270 
270 

270 
270 
270 
244 
244 

244 
244 
198 

178 
178 

178 
160 
160 
160 
160 

145 
145 
145 
145 
145 

145 
160 
160 
160 
160 

145 
145 
145 
160 
160 
145 

132 

132 
120 
132 
120 

110 
110 
120 
110 
110 

120 
120 
120 
120 
110 

110 
110 
120 
110 
120 

110 
110 
110 
110 
160 

178 
460 
372 
460 
460 

41  1 
372 
270 
244 
198 

198 
178 
178 
160 
145 

145 
132 
160 
460 
2,470 

1,730 

1,130 

880 

480 

480 

430 
310 
230 
205 
155 

155 
125 
120 
105 
130 
190 

680 

740 
500 
280 
555 

245 
155 
120 
110 
95 

80 
100 
80 
80 
75 

75 
75 
65 
60 
60 

65 
75 
125 
200 
150 

170 
150 
150 
110 
100 

135 
75 
65 
65 

65 
111) 
380 
300 
300 

895 

1,050 

950 

870 

1,040 

1,300 

1,400 

585 

585 

525 

1,040 
1,210 
8,440 
11,000 
7, 900 

1,090 
617 
830 

1,090 
830 
830 

750 
679 

561 
510 
418 

376 
300 
266 
266 
236 

236 
210 
210 
170 
154 

139 
139 
139 
125 
112 

112 
112 
139 
154 
154 

915 

],000 
915 
561 
463 
463 

510 
561 
210 
188 
188 

188 
170 
170 
1 54 
154 

154 

210 
210 

188 

170 

210 
210 
188 
188 
170 

154 
154 
210 
188 
170 

154 
L54 
154 
154 
154 

170 

170 
170 
L70 
170 

170 
170 
170 
L88 
1,370 

1,090 
830 

679 
561 
468 

418 
337 
300 
300 
266 

230 
236 
266 
376 
337 

266 
236 
236 
236 
236 
266 

1 

320 

320 

320 
320 

358 
320 

820 
250 
250 

250 
680 
545 
398 
250 

250 
250 
284 
284 

284 

284 
320 
320 
320 
320 

320 

284 

LSI 
320 

28  I 

2 

284 

3 

320 

4 

320 

5 

358 

6 

320 

320 

8 

284 

9.. 

284 

10.. 

284 

11 • 

320 

12... 

320 

13 

398 

14... 

398 

15 

398 

16.. 

358 

17... 

398 

18 

398 

19 

20. 

358 

320 

21 

820 

22 

23 

320 

320 

24 

320 

25.. 

320 

26 

320 

27 

21 H  i 

28... 

180 

29... 

160 

30 

150 

31 

200 

Note.— Daily  discharge  determined  from  four  poorly  defined  rating  curves  and  by  the  use  of  the  indirect 
method  for  shifting  channels  from  May  15  to  July  12;  discharge  July  24  estimated. 

Monthly  discharge  of  Pecos  River  near  Dayton,  N.  Mex.,for  1911. 


Month. 

Discharge  in  second-feet. 

Run-ofT 

i  total  in 

acre-feel  i. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

February 

570 
372 
270 
460 

2,  470 

740 

oll,000 

1,000 

561 

1,370 
680 

89S 

244 
178 
J  45 

110 

Id.". 

60 

55 

112 

154 

170 

250 

a  150 

312 
254 
180 
163 
106 

1-  ; 

1,470 

35 1 

201 

32S 
308 

19,200 
14,100 

!  1,  LOO 
'.',700 
25,00(1 
1  ii,ooo 
90,  IO0 
21,800 
12,000 
22,Oi)0 
I0,5no 
L8,900 

A. 
A. 

A. 

April 

A. 

May 

June 

July 

D. 
C. 

C. 

September 

October 

c. 
C. 

C. 

December 

c. 

The  year 

a    11,000 

55 

a  Maximum  discharge  occurred  July  24,  estimated  1 1,000  secoad-feel . 
PECOS    RIVER   NEAR   LAKEWOOl),    N.    MEX. 

Location.— Three  miles  southeast  of  Lakewood,  half  a  mile  below  the  McMillan 
reservoir  dam,  in  sec.  11,  T.  20  S.,  R.  26  E.;  no  tributary  between  the  .-tat  ion  and 
the  reservoir;  Seven  Rivers  enters  3  miles  below. 

Records  available.— January  11,  1906,  to  December  16,  1911. 

Drainage  area. — Not  measured. 
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Gage. — Inclined  staff  gage.  The  original  gage  was  at  the  lower  side  of  the  dam  in 
the  discharge  gates,  but  was  moved  to  a  point  near  the  lower  end  of  the  outlet 
canal  Februarys,  1906. 

Discharge  measurements. — Made  from  car  and  cable  some  distance  below. 

Winter  flow. — Not  affected  by  ice. 

Diversions. — Lake  McMillan  is  the  upper  reservoir  in  the  Carlsbad  project  of  the 
United  States  Reclamation  Service.  Although  the  flow  from  the  lake  passes  the 
station,  that  over  the  flood  spillways  reaches  the  river  below  the  station  and  is  not 
recorded. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Daily  gage  height,  in  feet,  of  Pecos  River  near  Lakewood,  N.  Mex.,for  1911. 
[H.  C.  Holcomb,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.5 
.85 
1.2 
2.2 
2.2 

2.2 

2.15 

2.0 

1.75 

1.6 

1.45 

1.3 

1.3 

1.3 

1.25 

1.4 
1.4 
1.4 
1.4 
1.35 

1.3 

1.3 

1.25 

1.2 

1.15 

.95 

.9 
1.1 
1.1 

.9 

0.80 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

1.9 

2.85 

2.35 

1.0 

1.2 

1.0 

1.15 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.0 
1.0 
1.0 

.0 

6.55 
.9 
.9 

6... 

1.2 
2.4 
2.4 
2.4 
1.6 

.8 
.65 
.5 

4.45 

9.3 

9.9 

9.4 

8.0 

5.5 

4.25 

2.85 

1.2 

1.2 

1.0 

.7 

.55 

.55 
.55 
.6 

.7 
.9 

1.2 

1.5 

1.85 

2.2 

1.8 

1.4 

0.9 
1.05 
1.05 
1.0 
.95 

.9 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

1.2 

1.2 

1.15 

.95 

.9 

.9 
.9 
.9 
.9 
.9 

1.15 
1.3 
1.3 
1.3 

1.15 
1.0 

0.55 

2.... 

2.5 
2.5 
2.5 
1.8 

.8 
.  5 
.3 

17 

3   .. 

18... 

4 

19.... 

20 

6..    . 

21 

22.... 

8 

23 

9  .. 

24... 

10 

25 

11 

26 

12 

27 

13... 

28 

14     . 

29... 

15 

0.7 

30 1 

31....! 

1 

PECOS    RIVER    NEAR    MOORHEAD,    TEX. 

Location. — At  the  high  bridge  of  the  Southern  Pacific  Railroad  near  Moorhead,  Tex. 

Records  available. — April,  1900,  to  December  31,  1911. 

Gage. — Rod  bolted  to  one  of  the  bridge  piers;  read  with  field  glasses  from  the  top  of  the 

cliff. 
Channel. — A  series  of  pools  and  rapids  in  a  canyon  about  300  feet  deep ;  straight  above 

and  below  the  station;  both  banks  are  of  rock  and  above  flood  level;  the  bottom 

of  the  pool  at  the  station  is  of  mud. 
Discharge  measurements. — Made  from  cable. 
Cooperation.— Station  established  and  operated  by  the  United  States  section  of  the 

International  Boundary  Commission. 

Discharge  measurements  of  Pecos  River  near  Moorhead,  Tex.,  in  1911. 
[  By  E.  E.  Winter  and  W.  H.  Dodd.] 


Date. 

Ga?e 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Jan. 4 

Feet. 
0.45 
.45 
.  If, 
.45 
.4 
.55 
.5 
.45 
.45 

Sec.-ft. 
224 
237 
239 
230 
225 
279 
263 
214 
21S 

Feb.  11 

Feet. 

0.4 
.  1 
,"-.4 
1.8 
1.0 
.9 

'■7 

Sec.-ft. 
207 

Jan  9 

Feb.  16 

189 

.Ian.  13 

Feb.  19 

3,083 

Jan.  17 

Feb.  20 

814 

Jan. 21 

Feb.  23 

453 

Jan.  25 

Feb.  26...                  

424 

Jan.  29 

Mar.  3 

297 

Feb.  2..     . 

Mar.  7 

286 

Feb.  7 

Mar.  11 

277 

WESTERN   GULF    OF    MEXICO. 
Discharge  measurements  of  Pecos  River  near  Moorhead,  Tex.,  in  1911 — Continued 
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Date. 


Mar.  16 
Mar.  21 
Mar.  25 
Mar.  29 
Apr.  4. 
Apr.  7. 
Apr.  11 
Apr.  15 
Apr.  20 
Apr.  24 
Apr.  28 
May  4 . 
M::'\  9. 
May  13 
May  1G 
May  19 
May  23 
May  27 
May  31 
June  3 . 
June  8. 
June  13 
June  16 
June  24 
June  28 
July  2. 
July  8. 
July  12. 
July  17. 
July  21. 
July  25. 
July  29. 
Aug.  3. 


Gage 
height. 


Feet. 

0-7 

.6 

.7 

.  7 

10.6 

1.3 
.9 
.7 
.7 
.7 
.9 

1.0 
.9 

2.35 
.9 
.  7 

2.25 

1.3 
.9 
.7 
.6 
.55 
.55 
4 
.3 
.3 
.3 
.3 
.9 
.85 
.4 
.3 

3.4 


Dis- 
charge. 


Sec.-ft. 
273 
265 
273 
274 
13, 132 
596 
428 
368 
321 
309 
365 
505 
376 

1,281 
'362 
314 

1,185 
611 
377 
321 
286 
279 
270 
240 
228 
193 
192 
190 
369 
350 
205 
189 

2,117 


Dale, 


Aug.  8. . 
Aug.  12. 
Aug.  16. 
Aug.  21. 
Aug.  25. 
Sept.  2. 
Sept.  7. 
Sept.  12, 
Sept.  16 
Sept.  21 
Sept.  25 
Sept.  28 
Oct.  3.. 
Oct.  7.. 
Oct.  11. 
Oct.  10. 
Oct.  19. 
Oct.  24. 
Oct.  29. 
Nov.  4.. 
Nov.  9.. 
Nov.  13. 
Nov.  17. 
Nov.  22. 
Nov.  29. 
Dec.  4.. 
Dec.  8.. 
Dec.  13. 
Dec.  17. 
Dec.  21. 
Dec.  26. 
Dec.  29. 


Gage 

height. 


Feet. 
2.35 
1.3 
1.3 
.95 
.7 
.6 
.6 
.5 
.4 
.4 
.  5 
.4 
.4 
.4 
.6 


Dis- 
charge. 


Sec.-ft. 
1,295 
593 
594 
371 
321 
264 
272 
246 
221 
225 
233 
230 
225 
225 
259 
253 
247 
250 
248 
254 
259 
246 

2: 16 
237 
230 
224 
240 
357 
300 
304 
313 
335 


Daily  gage  height,  in  feet,  of  Pecos  River  near  Moorhead,  Tex.,  for  1911. 


Day. 


1. 
2 
3! 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 

13. 
14. 
15. 

16. 
17. 

IV 
19. 
20. 

21. 
22. 

23. 
'J  4. 
25. 

26. 

27. 
28. 
29. 

30. 

31. 


Jan. 

Feb. 

Mar. 

0.4 

0.4 

0.7 

.5 

.45 

.7 

.5 

.45 

.7 

.45 

.  45 

.  7 

.45 

.45 

.7 

.45 

.  45 

.7 

.45 

.45 

.7 

.45 

.45 

.7 

.45 

.4 

.7 

.45 

.4 

.7 

.45 

.4 

.7 

.45 

.4 

.7 

.45 

.45 

.7 

.45 

.5 

.7 

.45 

.4 

.7 

.45 

.4 

.7 

.45 

.4 

.6 

.45 

2.95 

.6 

.45 

5.25 

.6 

.4 

1.65 

.6 

.4 

1.35 

.7 

.4 

1.05 

.7 

.45 

1.0 

.7 

.5 

.85 

.7 

.55 

.75 

.7 

.55 

.7 

.7 

.5 

.7 

.7 

.5 

.8 

.7 

.5 

.7 

.5 

.7 

.5 

Apr. 


0.7 
.75 
3.15 
9.3 
3. 6 

1.5 
1.  35 
1.1 
1.05 
1.0 

.9 

.85 

.7 
.7 

.7 

.7 
.7 

.7 
.7 
.7 

.7 

.7 
.7 
.7 
.75 

.85 
.95 


May. 


2.4 
2.25 
1.25 
1.05 
.  95 


.9 


.85 
1.9 
1.75 

.95 


.75 

.7 

.95 

.75 
2.4 
2.3 
1.7 
1.45 

1.3 

1.25 
1.  15 
1.1 

.95 

.9 


June. 

July. 

Aug. 

Sept. 

0.9 

0.3 

2.35 

0.6 

.8 

.3 

2.9 

.6 

.7 

.3 

3.35 

.55 

.7 

.3 

3.55 

.55 

.7 

.3 

3.75 

.  .}■! 

.7 

.3 

3.95 

.6 

.65 

.3 

3.7 

.6 

.6 

.3 

2.35 

.5 

.6 

.3 

1.9 

.5 

.6 

.3 

1.65 

.5 

.6 

.3 

1.5 

.5 

.6 

.3 

!.:;.-. 

.5 

.6 

.3 

1 . 2 

.  5 

.55 

.3 

1.2 

.  5 

.55 

.3 

1.2 

.0 

.55 

.9 

1.3 

.4 

.  55 

.  85 

1.2 

.4 

.  5 

.85 

1.0 

.4 

.5 

.7 

1.0 

.1 

.45 

.  65 

1.0 

.4 

.4 

.7 

.95 

.4 

.4 

.5 

.9 

.45 

.4 

.5 

.8 

.6 

.4 

.5 

.8 

.5 

.4 

.4 

.7 

.  .1 

.4 

.4 

.7 

.4 

.7 

.4 

.3 

.3 

.7 

.  1 

.3 

.3 

.8 

.4 

.3 

.:: 

.  1") 

.  1 

.8 

.7 

1 

Oct. 


0.4 
.4 
.4 
.4 
.4 

.4 
.4 
.55 

.8 

.7 


Nov. 


0.6 
,6 

6 
6 
6 

6 

6 
6 
6 
6 

65 
85 
9 

8 
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Daily  discharge,  in  second-feet,  of  Pecos  River  near  Moorhead,  Tex.,  for  1911. 


Day. 


1 

2 
3 
4 
5 

6 
7 
8 
9 
LO 

11 
12 

13 
11 
15 

1G 
17 
is 
19 
20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


220 
240 
230 
a  225 
225 

230 
230 
235 
a  235 
235 

240 

240 

a  240 

235 

235 

230 
a  230 
230 
230 
225 

a  225 
225 
245 
260 

o2S0 

280 
265 
265 
a  265 
255 
245 


Feb.      Mar. 


200 
a  215 
215 
215 
215 

220 
a  220 
220 
205 
205 

a  205 
205 
210 
215 
195 

a  190 

190 

1,720 

a3,560 

a  745 

610 
475 
a  455 
410 
380 

365 

365 

a  395 


340 
315 
a  295 
290 
290 

285 
a  285 
285 
280 
280 

a  275 
275 
275 
275 
275 

a  276 
265 
265 
265 
265 

a  275 
275 
275 
275 

a  275 

275 
275 
275 
a  275 
275 
275 


Apr. 

May. 

June. 

275 

1,310 

375 

290 

1 ,  220 

350 

2,040 

645 

a  320 

alO, 770 

a  535 

320 

2,330 

460 

320 

750 

420 

320 

a  635 

405 

305 

510 

390 

a  285 

490 

a  375 

285 

470 

375 

285 

a  430 

375 

285 

415 

34o 

285 

370 

al,000 

a  285 

370 

905 

280 

a  370 

395 

275 

360 

a  360 

a  270 

350 

340 

270 

340 

325 

260 

330 

a  315 

260 

a  320 

455 

250 

320 

340 

240 

315 

1,270 

240 

310 

al,210 

240 

a  310 

855 

a  240 

325 

705 

240 

350 

610 

240 

380 

a  580 

235 

a  365 

520 

a  230 

365 

490 

220 

365 

400 
a  375 

210 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

200 

1,400 

270 

230 

250 

a  195 

1,780 

o265 

225 

250 

195 

a2,090 

260 

a  225 

250 

190 

2,230 

260 

225 

a  255 

190 

2,390 

260 

225 

255 

190 

2,550 

270 

225 

255 

190 

2,350 

a  270 

a  225 

255 

a  190 

al,290 

255 

260 

255 

190 

1,010 

255 

325 

a  260 

190 

840 

250 

290 

2S5 

190 

730 

250 

a  260 

255 

a  190 

a  625 

a  245 

255 

245 

190 

545 

245 

255 

a  245 

190 

545 

240 

255 

245 

190 

545 

240 

255 

240 

370 

595 

a  220 

a  255 

235 

a  350 

535 

220 

250 

a  235 

350 

425 

225 

250 

235 

290 

415 

225 

a  245 

240 

270 

405 

225 

250 

240 

a  300 

a  370 

a  225 

250 

240 

240 

360 

230 

250 

a  235 

240 

340 

250 

250 

235 

240 

340 

235 

a  250 

230 

a  205 

a  320 

a  235 

250 

230 

205 

315 

230 

250 

230 

190 

310 

230 

250 

230 

190 

305 

a  230 

250 

230 

190 

320 

230 

a  230 

a  230 

190 

305 

230 

250 

230 

330 

290 

250 

Dec. 


230 
230 
225 

230 

230 
235 

a 240 
250 
260 

285 
335 
a  355 
325 
315 

310 
a  300 
300 
300 
305 

a  305 
305 
310 
310 
310 

a  315 
315 
320 

a  33  5 
325 
325 


a  Date  of  measurement. 
Monthly  discharge  of  Pecos  River  near  Moorhead,  Tex.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-ofl 

(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

January 

280 

3,560 

340 

10,770 

1,310 

375 

370 

2,550 

270 

325 

260 

355 

220 

190 
265 
275 
315 
210 
190 
290 
220 
225 
230 
225 

240 
465 
280 
854 
590 
274 
220 
867 
243 
250 
242 
289 

14.777 

February 

25,825 

March 

17,217 

A  pril 

50,817 

May 

36,307 

June 

July 

16,304 
13,924 

August 

53,296 

September 

L4,430 

October 

15, 342 

November 

11.  130 

December 

17.772 

The  year 

10,770 

190 

401 

290,441 

GALLINAS    RIVER    NEAR   LAS    VEGAS,    N.    MKX. 

Location. —At  Las  Vegas  Hot  Springs,  6  miles  northwest  of  Las  Vegas  near  sec.  1, 
T.  lb  N.,  R.  15  E.  No  tributaries  between  the  station  and  Las  Vegas  nor  for  sev- 
eral miles  above. 

Records  available.— August  13,  1903,  to  December  31,  1911. 

Drainage  area. — 89  square  miles  (measured  on  topographic  sheets). 

Gage. — Vertical  staff  600  feet  above  the  power  house  footbridge,  installed  to  replace 
the  original  gage,  which  was  washed  out  September  29,  1904;  datum  of  new 
gage,  0.71  foot  lower  than  that  of  the  original  gage. 
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Channel. — Somewhat  shifting  during  high  water. 

Discharge  measurements. — Made  from  the  footbridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  now. — Gage  heights  unaffected  by  ice,  as  channel  is  kept  open  by  the  hot 
springs. 

Diversions. — A  short  distance  above  the  station  is  a  timber  dam  which  forms  a  pond 
from  which  ice  is  cut,  but  this  dam  does  not  control  the  flow  in  any  way.  A  small 
amount  of  water  is  diverted  at  this  point  by  the  Aqua  Pura  Co.,  which  furnishes 
Las  Vegas  and  the  Atchison,  Topeka  &  Santa  Fe  Railway  with  water.  A  mile 
below  the  station  is  a  dam  which  diverts  the  flood  flow  of  the  Gallinas  to  the  San 
Guyjilla  basin.  The  fall  of  the  river  is  so  heavy  that  the  gaging  station  is  above 
the  influence  of  this  dam. 

Accuracy. — Although  the  river  is  somewhat  shifting  at  this  station,  it  is  believed  that 
the  estimates  of  discharge  may  be  considered  fair. 

Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurements  of  Gallinas  River  near  Las  Vegas,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May   10 

H.  B.  Waha 

Feet. 

2.29 
1 .  82 
2.38 

2.58 

Sec.-ft. 
42.0 

G.  H.  Russell 

3.7 

July   27 

28 

do 

55.7 

do 

11.0 

Daily  gage  height,  in  feet,  of  Gallinas  River  near  Las  Vegas,  N.  Mex.,  for  1911. 
[William  Prager,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.6 

1.6 
1.65 
1.7 
1.7 

1.65 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.65 

1.7 

1.7 

L.65 

1.6 

L.65 

1.7 
1.6 
1.7 
1.7 

1.7 
1.7 
1.7 

1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.9 

1.8 

1.8 

1.95 

2.25 

2.2 

1.9 

2.0 

2.05 

1.9 

1.95 

2.05 

2.05 

1.9 

1.9 

L.95 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

2.0 

2.05 

2.0 

2.0 

2.05 

2.05 

2.0 

2.0 

2.1 

2.1 

2.0 

2.05 

2.1 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.05 

2.1 

2.15 
2.1 

2.1 
2.1 
2.1 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.2 
2.3 
2.3 
2.  3 

2.3 
2.25 
2.2 
2.2 
2.  43 

2.4 
2.  •'. 
2.2 
2.2 
2.2 

2.2 
2.15 
2.1 
2.  1 
2.05 

2.0 

2.0 

2.05 

2.63 

2.15 

2.15 

2.2 

2.1 

2.05 

2.0 

2.0 

2.0 
2.0 
i .  95 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.85 

l.s 
L.8 

l.s 

l.s 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
2.03 
1 .  85 
1.85 
1.8 

2.0 

1 .  95 
2.3 
2.25 
2.26 

2.72 

2.2 

2.25 

2.  52 
3. 13 

2.  35 

2.2 

2.2 

2.4 

2.4 

2.4 
2.4 

2.4 
2.  35 
2.95 

2.  75 
2.  45 
3.1 
2.  5 
2.  45 

2.35 

2.4 

2.78 

2.6 

2.5 

2.45 

2.  35 
2.3 
2.2 
2. 15 
2.1 

2.1 
2. 05 
2.0 
2.0 
1.9 

L9 

1.8 

1.8 
1.8 

1.8 
L.9 

1.9 
1.9 

1.9 
2.0 
2.0 
2.0 

1 .  95 

1.9 

1.9 

2.44 

2.05 

2.0 

1.9 

1.9 
1.9 
1.8 
1.9 

l.s 

1.8 
l.S 
1.8 
1.8 

l.s 

1.8 

l.s 
l.s 
1.7 
1.7 

1.7 

1.7 
1.7 
1.7 

l.i, 

1.6 
1.6 
1.6 
1.6 
L.6 

1.6 
1.7 
1.7 
1.7 

1.7 

1.7 
1.7 
1.7 
1.8 
2. 95 

2.95 
2.6 

2.3 
2.(15 
2.  3 

2.2 

2.0 
1.9 
1.8 

1.7 

1 .  85 
1.9 
1.9 
L.9 

1.9 

1.9 

1.8 
1.8 
1.8 

1.8 

1.9 

2.05 

2.1 

2.2 

2.2 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.  1 
2.  1 
2.1 
2.1 

2.  1 
2.0 

2.(1 
2.0 
2.  0 

2.0 
2.0 
2.  0 
2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 
1.8 

1.9 

2 

1.9 

3... 

1.9 

4... 

1.9 

5 

1.9 

6 

1.9 

7... 

1.9 

8 

1 .  9 

9 

1.9 

10 

1.9 

11 

1.9 

12 

L.9 

13 

1.9 

14... 

1.9 

15 

1.8 

16.... 

1.8 

17 

1.8 

18 

19 

1.8 

20 

l.S 

21 

1.7 

22 

1.7 

23 

1.7 

24 

1.7 

25 

1.7 

26 

1.7 

27 

1.7 

28 

1.7 

29 

1.7 

30 

1    1 

31 

I    1 
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Daily  discharge,  in  second-feet,  of  Gallinas  River  near  Las  Vegas,  N.  Mex.,  for   1911' 


Day. 


l 
2 
3 
4 
5 

6 
7 
8 
9 
10 

1! 
12 
13 
11 
15 

16 

17 
is 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

0.3 

0.3 

1.8 

20 

31 

30 

12 

52 

7 

.3 

.3 

I.N 

20 

21 

19 

9.5 

43 

7 

1.0 

.3 

1.8 

15 

21 

16 

43 

30 

3 

1.8 

.3 

1.8 

15 

21 

12 

36 

24 

7 

1.8 

.3 

10.5 

25 

21 

12 

38 

19 

3 

1.0 

1.0 

5.0 

25 

21 

12 

158 

19 

3 

.3 

1.8 

5.0 

15 

31 

12 

30 

16 

3 

.3 

1.8 

15 

18 

44 

9.5 

36 

12 

3 

.3 

1.0 

44 

23 

44 

i 

92 

12 

3 

.3 

.3 

37 

14 

43 

7 

358 

7 

3 

.3 

1.0 

9 

14 

43 

7 

52 

7 

3 

.3 

1.8 

17 

14 

36 

7 

30 

7 

3 

.3 

.3 

22 

14 

30 

7 

30 

3 

3 

.3 

1.8 

9 

14 

30 

/ 

61 

3 

1 

.3 

1.8 

13 

14 

68 

t 

61 

3 

1 

.3 

1.8 

22 

14 

61 

5 

61 

3 

1 

.3 

1.8 

22 

14 

43 

3 

61 

/ 

1 

.3 

1.8 

9 

14 

30 

3 

61 

9.5 

1 

.3 

1.8 

9 

14 

30 

3 

52 

i 

1 

.3 

1.8 

13 

14 

30 

3 

260 

' 

.5 

.3 

1.8 

9 

14 

30 

3 

170 

7 

.5 

.3 

1.8 

9 

18 

24 

3 

74 

12 

.a 

.3 

1.8 

9 

23 

19 

3 

340 

12 

.5 

.3 

1.8 

8 

26 

19 

3 

86 

12 

.  5 

.3 

1.8 

8 

21 

16 

3 

74 

9.5 

.5 

.3 

1.8 

8 

21 

12 

3 

52 

7 

.  5 

.3 

1.8 

8 

21 

12 

14 

61 

7 

1 

.3 

1.8 

15 

21 

16 

5 

182 

71 

1 

.3 

20 

31 

126 

5 

116 

16 

1 

.3 

15 

31 

24 

3 

86 

12 

1 

.3 

15 

24 

74 

7 

1 
1 

1 

3 

260 

260 

116 

43 

16 

43 

30 
12 

3 
1 


Nov. 


Dec. 


Note. — Discharge  determined  from  two  fairly  well  defined  rating  curves  applicable  Jan.  1  to  Mar.  S  and 
May  10  to  Dec.  31.    Discharge  Mar.  9  to  May  9  determined  by  the  indirect  method  for  shifting  channels. 


Monthly  discharge  of  Gallinas  River  near  Las  Vegas,  N.  Mex.,f 


"or  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  vear 


Discharge  hi  second-feet. 


Maximum. 


1. 

1. 

44 

31 

126 

30 

358 

71 

7 

260 

19 

7 


Minimum. 


0.3 
.3 

1.8 
14 
12 

3 

9.5 

3 
.5 

1 

3 

1 


Mean. 


0.44 

1.34 
12.7 
18.6 
32.9 

7.78 
92.1 
14.9 

2.15 
30.8 
14.1 

4.1 


358 


19.0 


Run-off 

(total  in 
acre-feet). 


27 

74. 

781 

1.110 

2.020 
463 

5.660 
916 
128 

1,890 
839 
252 


14,200 


Accu- 
racy. 


SOUTH    FORK   OF   GALLINAS    RIVER    NEAR    EL    PORVENIR,    N.    MEX, 


Location. — At  the  Gallinas  planting  station  of  the  United  States  Forest  Service, 
in  the  Pecos  National  Forest,  in  sec.  14,  T.  17  N.,  R.  14  E..  3  miles  southeast  of 
El  Porvenir  post  office;  10  miles  above  the  junction  of  the  North  and  South  forks. 
Nearest  tributary  is  a  small  stream  entering  from  the  north  a  short  distance  above. 

Records  available. — May  9,  1911,  to  December  31,  1911. 

Drainage  area. — Not  measured. 
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Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  present  at  this  station  during  the  winter  months. 

Diversions. — No  diversions  above  except  an  intermittent  one  of  less  than  0.5  second- 
foot.  Just  below  the  station  the  Forest  Service  has  a  ditch  of  3  second-feet  ca- 
pacity. 

Accuracy. — Owing  to  a  lack  of  discharge  measurements  no  estimates  of  flow  are 
available  at  the  present  time. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
May  9,  1911:  Gage  height,  1.98  feet;  discharge,  20  second-feet. 

Daily  gage  height,  in  feet,  of  South  Fork  of  Gallinas  River  near  El  Porvenir,  JV.  Mex., 

for  1911. 

[H.  D.  Burrall,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.63 
1.56 
1.54 
1.47 
1.46 

1.41 
1.40 
1.38 
1.38 
1.34 

1.31 
1.31 
1.30 
1.30 
1.30 

1.30 
1.30 
1.25 
1.25 

1.28 

1.28 
1.30 
1.23 
1.20 
1.16 

1.15 
1.17 
1.19 
1.15 
1.20 

1.50 
1.90 
2.05 
1.85 
1.80 

1.78 
1.75 
1.67 
1.84 
1.96 

2.24 
2.04 
1.98 
2.00 

1.87 
1.88 
1.77 
1.68 
1.61 

1.58 
1.53 
1.53 
1.47 
1.44 

1.41 
1.40 
1.39 

1.38 

1.30 
1.28 
1.30 
1.35 

1.28 

1.24 
1.23 
1.23 
1.24 
1.26 

1.25 
1.24 
1.24 
1.21 
1.20 

1.20 
1.20 
1.18 
1.20 
1.24 

1.21 
1.21 
1.19 
1.18 
1.16 

1.20 
1.20 
1.20 
1.26 
1.39 

1.28 
1.24 
1.23 
1.67 
4.24 

4.  22 
3.16 
2.37 
1.98 
1.90 

1.86 
1.78 
1.73 
1.70 
1.74 

1.67 
1.57 
1.54 
1.52 
1.50 

1.50 
1.54 
1.51 
1.48 
1.49 

1.47 
1.59 
1.65 

"'i.'78' 
1.67 
1.66 
1.70 

1.70 
1.67 
1.68 
1.70 

1.68 

1.70 
1.72 
1.77 
1.67 
1.68 

1.68 
1.68 
1.78 
1.62 
1.60 

1.62 
1.62 
1.60 
1.45 
1.80 

1.64 

1.61 
1.30 
1.58 
1.66 

1.66 

2 

1.63 

3 

L.66 

4 

1.62 

5 

1.59 

6 

1.59 

7 

1 .  53 

8 

9 

1.98 
2.00 

1.87 
1.84 
1.86 
2.04 
2.08 

2.00 
1.94 
1.87 
1.79 
1.85 

1.76 
1.68 
1.64 
1.54 
1.58 

1.56 
1.53 
1.52 
1.52 
1.50 
1.58 

1 .  53 

10 

1.54 

11 

1.48 

12 

1.48 

13 

1.56 

14 

1.64 

15 

1.63 

16 

1.70 

17 

2.39 
2.33 
2.15 
2.10 

2.55 
2.15 
2.01 
2.20 
2.19 

2.24 
2.23 
2.20 
2.12 
1.98 
1.96 

1.49 
1.44 

1.46 
1.38 

1.38 
1.40 
1.56 
1.42 
1.38 

1.35 
1 .  35 
1.40 
1.40 
1.38 
1.35 

1.70 

18 

19 

20 

1.69 

21 

1.62 

22 

1.49 

23 

1.44 

24 

1.43 

25 

1.40 

26 

1.40 

27 

1.39 

28 

1.38 

29 

1.36 

30 

L.36 

31 

1.40 

Note.— Gage  heights  affected  by  presence  of  ice  Nov.  18,  Nov.  24  to  Dec.  31. 

RIO    RUIDOSO    NEAR   GLENCOE,    N.    MEX. 

Location. — At  the  forest  ranger  station  in  the  Lincoln  National  Forest,  in  sec.  33, 
T.  10  S.,  R.  15  E.,  about  2  miles  above  Glencoe  post  office;  1£  miles  above  the 
mouth  of  Perry  Canyon  and  2\  miles  above  the  mouth  of  Eagle  Creek. 

Records  available.— August  17,  1910,  to  November  6,  1911. 

Drainage  area. — Not  measured. 

Gage. — Inclined  staff. 

Channel. — Apparently  permanent. 
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Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  exists  at  this  station  during  the  winter  months. 

Diversions. — Numerous  small  ditches  divert  water  for  irrigation  for  a  distance  of  16 

miles  above  the  station. 
Accuracy. — Owing  to  lack  of  discharge  measurements,  no  estimates  of  discharge  can 

be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  measurement  was  made  by  H.  B.  Waha: 

June  1,  1911:  Gage  height,  1.75  feet;  discharge,  22.2  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  Ruidoso  near  Glencoe,  N.  Mex.,  for  1911. 
[R.  L.  Bateman,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.50 
1.54 
1.56 
1.55 
1.60 

1.68 

1.68 

2.15 
2.05 
2.02 
2.00 
1.90 

1.78 
1.70 

2.18 
2.08 

1.90 
1.82 
1.68 
1.62 
1.60 

1.68 
1.62 
1.62 
1.65 
1.72 

2.50 
2.37 
2.15 
2.00 
2.05 

2.05 
2.08 

2.20 
2.30 
2.30 
2.  35 
2.45 

2.25 
2.45 
2.57 
2.50 
2.45 

"'2.56' 

"**2."  40 

2.15 
2.00 
1.90 
1.88 

1.82 
1.72 
1.70 
1.65 
1.60 

1.52 
1.50 
1.47 
1.45 
1.45 

1.40 
1.35 

""i.'ttj" 

"""i.60 

1.60 

1.60 

1.65 
1.65 
1.65 
1.65 
1.80 

2.  50 
2.40 

2.40 
2.  '5 
1.95 

1.90 
1.85 
1.85 
1.85 

2 

1.45 

i .  io 

1.35 
1.25 
1.25 
1.24 
1.22 

1.21 
1.21 

1.60 

3 

2.20 
2.10 

4 

1.  60 

5 

1.60 

6 

1.60 

7 

8 

1.50 
1.50 

:::::::: 

Z'Z 

9 

10 

1.76 

1.80 
1.86 
1.82 

1.70 
1.70 
1.73 
1.76 
1.79 

1.79 

1.90 

1.90 
1.80 
1.80 
1.90 
1.80 

1.80 
1.80 

"i.'so* 

1.80 
1.80 
1.80 

2.10 
2.10 
2.10 
2.15 
2.30 

11 

12... 

2.25 
1.95 
1.95 
1.95 

1.82 

1.82 
1.72 
1.78 
1.68 
1.62 

1.62 
1.60 
1.55 
2.60 
1.75 
1.88 

1.68 
1.60 
1.52 
1.50 

1.48 
1.72 

"'i.'62' 
1.55 

1.50 
1.55 
1.62 
1.90 
1.70 

1.58 
1.80 
1.70 
1.65 

13 

14 

1.22 

1.22 

1.35 

1.34 

1.30 
1.30 

"'i.'io' 

1.05 

1.08 
1.05 
1.05 
1.10 
1.15 

1.50 
1.60 

1.65 
1 .  60 
1.60 

15 

16 

1.65 
1.65 

"'i.'lio' 
1.60 
1.60 

1.60 
1.62 
1.58 

""]'.' 65' 

1.75 
1.75 

17... 

2.30 

18 

19 

1.50 
1.50 

1.50 
1.50 
1 .  50 
1.50 

1 .  50 

1.50 
1.50 
1.50 
1.45 
1.45 
1.45 

1 .  65 
1.65 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.75 

20... 

21 

22 

23 

1.32 

1.  11 
1.46 

1.41 
1.42 
1.51 

■    1.80 
1.80 
1.85 

1.88 

24 

25 

26 

27 

28 

29 

30 

31 

2.15 

Note.— Gage  heights  affected  by  presence  of  ice  Jan.  3  to  Feb.  6. 


RIO    RUIDOSO    NEAR   RUIDOSO,    N.    MEX. 


Location.— At  Wingfield's  ranch,  in  sec.  21,  T.  11  S.,  R.  13  E.,  in  the  Lincoln 
National  Forest,  about  3  miles  northwest  of  Ruidoso,  1  mile  above  the  mouth 
of  Carrizo  Creek.     A  small  stream  enters  from  the  north  just  above  the  station. 

Records  available.— May  30,  1911,  to  July  31,  191 1. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  by  wading. 

Accuracy. — Owing  to  the  meagerness  of  the  data  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


WESTERN"    GULF    OF    MEXICO. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
May  30,  1911:  Gage  height,  1.24  feet;  discharge,  10.4  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  Ruidoso  near  Ruidoso,  N.  Mex.,for  1911. 

[I.  N.  Wingfield,  observer.] 
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Day. 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

1 

1.22 
1.22 
1.18 
1.14 
1.13 

1.13 
1.12 
1.12 
1.12 

1.07 

1.00 
1.64 
1.54 
1.50 
1.45 

1.54 
1.68 
1.55 
1.51 
1.38 

11 

1.04 
1.12 
1.13 
1.12 
1.12 

1.08 
1.05 
1.02 
1.00 
1.32 

1.33 
1.44 
1.62 
1.80 
1.49 

1.  43 
1.62 
1.72 
1.72 
1.66 

21 

22 

1.  23 
L.  16 

1.11 
1.10 
1.08 

1.07 

1.58 

2 

12 

J .  53 

3 

13 

14 

23... 

1.49 

4 

24... 

1.48 

5 

15 

25 

26 

1.42 

16 

1.38 

17 

27   .. 

1.04 
L.03 

1.04 
1.01 

1   3d 

8 

18 

28 

29 

1 .  21 

9 

19 

1.23 

10... 

20 

30   .. 

1.23 
1.24 

1.21 

31 

1.20 

PENASCO    RIVER   AT   ELK,    N.    MEX. 

Location. — At  Elk  post  office,  in  sec.  5,  T.  16  S.,  R.  16  E.     Nearest  tributary,  Burned 

Canyon,   which  enters  a  short  distance  above.     Elk  Canyon  enters  H  miles 

below. 
Records  available. — Fragmentary  records  from  August  15,  1910,  to  September  30, 

1911. 
Drainage  area. — Not  measured. 
Gage. — Chain  gage  established  November  25,  1910,  replacing  a  staff  gage  established 

August  15,  1910,  and  destroyed  by  flood  September  1.     Chain  gage  datum  differs 

from  that  of  the  staff  gage. 
Channel. — Data  too  meager  to  determine. 
Discharge  measurements,— Made  by  wading. 
Winter  flow. — No  data. 
Diversions. — Many  small  irrigation  ditches  divert  water  for  30  miles  above  the 

station. 
Accuracy. — Owing  to  the  lack  of  discharge  measurements  no  estimates  of  flow  can 

be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Penasco  River  at  Elk,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Cage 
hoighl. 

Dis- 
charge. 

... 

Feet. 

1.98 
1.73 

19.4 

May   27 

H.  B.  Waha                                           

5.5 
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SURFACE    WATER   SUPPLY,    1911,    PART    VIII. 


Daily  gage  height,  infect,  of  Penasco  River  at  Elk,  N.  Mex.,for  1911. 
[A.  N.  Bailey,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.9 

1.5 

2 

1.8 

"i.75" 
1.82 

1.78 

1.9 
1.95 

3 

1.9 

"'i.Y 

1.9 

1.8 
1.8 
1.8 

1.55 

4 

1.6 

5 

1.5 

6 

1.8 

1.5 

7 

1.9 
1.9 

1.8 
1.8 
1.8 
1.8 

1.45 

8 

1.9 

1.7 
1.65 

1.7 
1.8 

9 

2.0 
2.05 

2.0 

""i.95" 

2.0 

1.95 

*""i.*75" 

1.7 
1.7 
1.7 

2.45 

10 

11 

1.8 

2.0 

12 

1.8 

1.75 

13.  .     

1.75 

14 

1.9 
1.9 

1.85 

1.9 
1.85 

1.8 

1.8 

1.9 

1.65 

1.7 

17 

1.95 
1.95 

1.5 

1.7 

18 

1.8 
1.8 

1.9 
1.8 

1.88 

1.75 

19 

1.8 

1.8 

1.65 

20 

1.45 

21 

1.8 

22 

1.8 

23.  .       

1.9 
1.9 

1.9 

1.45 

24 

1.7 

1.7 

1.65 

1.6 

1.9 

26 

1.8 

1.9 

"i.95* 

2.0 
2.15 

1.5 
1.5 

1.9 

27. . .       

1.73 
1.7 

28 

29 

l 

"i.45 

1.85 

30 

1.9 

1.78 

1.7 

1.8 

31 

1.8 

PENASCO    RIVER   AT    CLEVE's    RANCH,    NEAR    ELK,    N.    MEX. 

Location. — At  Clove's  ranch,  about  sec.  12,  T.  16  S.,  R.  17  E.,  and  4  miles  below 
Elk  post  office;  below  the  springs  which  give  rise  to  the  Lower  Penasco. 

Records  available. — January  17,  1911,  to  March  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Data  too  few  to  determine. 

Discharge  measurements. — Made  from  foot  bridge. 

Diversions. — No  water  is  diverted  from  the  Lower  Penasco  above  this  station. 

Accuracy. — Owing  to  the  lack  of  discharge  measurements,  no  estimates  of  discharge 
can  be  made. 

Cooperation. — Gage  heights  furnished  by  Mr.  Walter  Coleman. 

The  following  discharge  measurement  was  made  by  Digby  and  Benson: 
January  17,  1911:  Gage  height,  2.35  feet;  discharge,  59  second-feet. 

Daily  gage  height,  in  feet,  of  Penasco  River  near  Ell',  N.  Mcx.,for  1911. 


Pay. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

2.4 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.4 
2.3 
2.3 
2.3 
2.4 

2.4 
2.4 
2.2 
2.2 
2.2 

11 

12 

2.3 
2.3 
2.  3 
2.3 
2.2 

2.  2 
2.3 
2.4 
2.5 
2.2 

2.4 
2.4 
2.3 
2.3 
2.3 

2.25 
2.2 
2.2 
2.2 
2.2 

21 

2.4 
2.4 
2.4 
2.5 
2.35 

2.2 

2.2 
2.2 
2.3 
2.4 
2.5 

2.3 
2.4 

2.4 

2.2 

2  .. 

22 

2.3 

3 

13 

23 

2.3 

4 

14 

24 

2.3 

5 

15 

2:> 

26 

2.3 

6 

16  .. 

2.4 

7 

17 

2.4 

2.4 
2.4 
2.4 

27 

2.4 

8.... 

18 

28 

29 

2.3 
2.3 
2.4 
2.4 

2.4 

9 

19 

2.4 

10  .. 

20 

30 

2.4 

31 

2.3 

WESTERN    GULF    OF    MEXICO. 
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DEVILS  RIVER  BASIN. 


DEVILS    RIVER    AT    DEVILS    RIVER,    TEX. 

Location. — Opposite  the  Southern  Pacific  Railroad  station  at  Devils  River,  Tex. 

Records  available. — April,  1900,  to  December  31,  1911. 

Gage. — A  vertical  rod  spiked  to  a  tree. 

Channel.— The  channel  is  rocky  and  permanent  but  rough,  with  fissures  and  faults, 

resulting  in  shifting  currents.     Right  bank  is  the  talus  of  a  cliff  and  the  left  bank 

is  a  bottom  heavily  wooded. 
Discharge  measurements. — Made  from  cable. 
Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 

International  Boundary  Commission. 

Discharge  measurements  of  Devils  River  at  Devils  River,  Tex.,  in  1911. 
[By  E.  E.  Winter  and  W.  H.  Dodd.] 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Jan.  5 

Fret. 
2.15 
2.15 
2.2 
2.15 
2.15 
2.15 
2.1 
2.15 
2.6 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.6 
2.4 
2.5 
2.4 
2.35 
2.3 
2.3 
2.25 
2^2 
2.2 
2.2 
2.2 
2.15 
2.15 
2.15 

Scc.-ft. 
376 
387 
391 
382 
379 
381 
336 
384 
729 
508 
473 
482 
482 
492 
500 
702 
577 
643 
581 
540 
453 
461 
449 
391 
395 
393 
396 
386 
374 
383 

July  9 

Feet. 

2.2 

2.15 

2.15 

2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.15 

2.15 

2.15 

2.15 

2.2 

2.  2 

2^2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.25 

2.2 

2.25 

Sec.-ft. 
366 

Jan.  10 

July  13 

374 

Jan. 18 

July  18 

362 

Jan.  22 

July  22 

383 

Jan. 30 

July  30 

361 

Feb. 3 

Aug.  4 

Aug.  9 

363 

Feb. 8 

319 

Feb. 13 

Aug.  17 

318 

Feb. 18 

Aug.  22 

323 

Feb. 27  

Aug.  30 

305 

Mar.  8 

Sept.  4     

311 

Mar.  13  

Sept.  14     . 

297 

Mar.  22  

Sept.  22     

307 

Mar.  26  

Sept.  26 

305 

Mar.  30  

Sept.  30 

308 

Oct.  8 

Oct.  12 

325 

Apr.  12  

333 

Anr.  17 

Oct. 20 

331 

Apr.  27 

Oct.  25 

329 

Apr.  30  . . 

Oct.  31    . 

Nov.  5 

351 

May  14        

Nov.  14 

358 

Mav  20  

Nov.  19 

367 

Mav  24       

Nov.  27 

370 

May  30  

Nov.  30 

361 

Dec.  10 

424 

Dec.  14     

422 

Dec.  22  

462 

Dec.  27 

420 

June  30... 

Dec.  30 

437 

Daily  gage  height,  in  feet,  of  Devils  River  at  Devils  River,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Now 

Dec. 

Z........... 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2. 15 
2.2 
2.2 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.1 
2.1 
2.1 
2.1 
2.15 

2. 15 
2.15 
2.15 
2.15 
2.2 

2.2 
2.4 
2.6 
2.5 
2.35 

2.25 
2.25 
2.25 
2.25 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 

2.3 

2.65 

2.35 

2.25 

4.45 

2.9 

2.85 

2.65 

2.6 

2.5 

2.45 

2.4 

2.4 

2.4 
2.4 
2.4 
2.  35 
2.35 

2.8 

2.55 

2.35 

2.3 

2.3 

2.3 

2.35 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.35 

2.35 

2.35 

2.3 

2.3 

2.25 
2.25 
2.25 
2.25 
2.25 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.15 

2.  15 
2.15 
2.15 
2.15 
2.15 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2. 15 

2.15 
2. 15 
2. 15 
2.2 

2.2 
2.2 
2.15 
2.15 
2.15 

2.2 
2.2 
2.  15 

2.  15 
2.15 

2.  15 
2.  15 
2.1 
2.1 
2.1 

2. 15 
2.  15 
2.  1 
2.15 
2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2. 15 

2.  15 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 

2.15 

2.15 

2.15 

2. 15 
2.15 
2.15 
2. 15 
2.2 

2.15 
2.15 
2.15 
2.15 
2.15 

2.2 
2.  25 
2.25 
2.2 
2.2 

2.2 
2.4 
2. 35 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2  2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 

4 

5 

2.2 
2.2 

6 

2.2 

s... 

2.2 
2.2 

9... 

2.25 

10... 

2.2 

11 

2.2 

12 

2.2 

13 

2.2 

14... 

2.2 

15 

2.2 

16 

2.2 

17 

18 

2.2 
2.2 

19 

0 

2.3 
2.25 
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Daily  gage  height,  in  feet,  of  Devils  River  at  Devils  River,  Tex.,  for  1911 — Continued. 


Day. 


21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

;ii 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.  15 

2.3 

2.3 

2.4 

2.25 

2.15 

2.2 

2.1 

2.1 

2.15 

2.  I"> 

2.3 

2.3 

2.4 

2.  25 

2.15 

2.2 

2.1 

2.  1 

2.15 

2.15 

2.3 

2.3 

2.4 

2.25 

2.15 

2.2 

2.1 

2.1 

2.15 

2.  15 

2.3 

2.3 

2.35 

2.2 

2.15 

2.3 

2.1 

2.1 

2.15 

2.15 

2.3 

2.3 

2.4 

2.2 

2.15 

2.3 

2.1 

2.1 

2.15 

2.15 

2.3 

2.3 

2.4 

2.2 

2. 15 

2.2 

2.1 

2.1 

2.15 

2.  15 

2.3 

2.3 

2.4 

2.2 

2.15 

2.2 

2.1 

2.1 

2.15 

2.15 

2.3 

2.3 

2.4 

2.2 

2.15 

2.2 

2.1 

2.1 

2.2 

2.  15 

2.3 

2.35 

2.2 

2.15 

2.  15 

2.1 

2.1 

2.2 

2.15 

2.3 

2.  35 

2.2 

2.15 

2.15 

2.1 

2.1 

2.2 

2.15 

2.3 

2.2 

2.15 

2.1 

2.2 

Nov.     Dec. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.25 
2.25 
2.25 
2.25 
2.25 

2.2 
2.2 
2.2 
2.25 
2.25 
2.25 


Daily  discharge 

,  in  second-feet,  of  Devils 

River  at  Devils  River,  Tex.,  for  1911 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

375 
3?5 

37.5 

375 

o375 

380 
380 
380 
385 
a  385 

385 
385 
385 
380 
380 

380 
380 
a  390 
390 
380 

380 
a  380 
380 
380 
380 

380 

380 
380 

380 

a  380 
380 

380 
380 

a  380 

.",80 
375 

340 
340 
a  335 
335 
370 

375 
380 
a  385 
385 
420 

420 
575 
«730 
660 
555 

520 
520 
515 
515 
515 

510 

a 510 

510 

470 
460 
455 
455 
495 

490 

480 

a  475 

475 

475 

480 
480 
a  480 
480 
480 

480 
480 
480 
725 
515 

480 
a  480 
485 
485 
490 

a  490 
495 
495 
500 

a  500 

500 

470 
3,370 
1 .  130 
1.060 
a  770 

700 
640 
610 
580 
580 

575 

a  575 
575 
545 
545 

980 
a  700 
550 
520 
520 

580 
580 
580 
550 
580 

580 

a  580 

570 

540 

o540 

500 
520 
505 
465 
a  455 

455 
455 
455 
455 
460 

490 
490 
490 
a  460 
465 

440 
440 
445 
445 
a  450 

440 
435 
425 
a  390 
390 

390 
395 
•  395 
395 
a  395 
3 'i.-, 

395 
395 
395 
395 
a  395 

395 
395 
395 
a  395 
395 

395 
395 
395 
395 
385 

385 
a  385 
385 
385 
380 

380 
380 
375 
375 
«375 

375 
375 
380 
380 
a  385 

380 
400 
395 
390 

385 

380 
375 
370 
a  365 
370 

350 
360 
o375 
370 
390 

380 
380 
a  360 
360 
360 

380 
a  380 
380 
420 
420 

3  SO 
380 
380 
360 
a  360 
360 

3S0 
380 
370 
«365 
360 

355 
350 
325 
a  320 
320 

340 
340 
320 
340 
340 

340 
a  320 
320 
320 
320 

320 
a  325 
320 
320 
315 

315 
315 
310 

310 

a  305 

305 

325 
325 
310 
a  310 
310 

310 
310 

305 
305 
305 

305 
300 
300 
a  295 
300 

300 
300 
300 
300 
305 

305 
a  305 
305 
305 
305 

o305 
305 
305 
310 

a  310 

310 
310 
310 
310 
310 

310 
310 
a  325 
325 
330 

330 
a  335 
335 
335 
355 

335 
335 
330 
330 
a  330 

330 
330 
330 
330 
a  330 

330 
335 
360 
360 
365 
a  370 

365 
390 
390 
355 
a  350 

350 
475 
445 
355 

355 

355 
•  360 

360 
a  360 

360 

360 
365 
365 
a  365 
365 

365 
365 
365 
370 

370 

370 

a  370 

365 

365 

a  360 

365 

2 

375 

3 

380 

4.. 

385 

5 

6 

390 
395 

7 

405 

8... 

410 

9 

440 

10 

a  425 

11 

425 

12 

420 

13 

420 

14 

a  420 

15... 

425 

16 

425 

17.. 

430 

18 

430 

19... 

480 

20 

460 

21 

460 

22 

n    160 

23 

460 

24... 

455 

25 

455 

26 

425 

27.. 

o420 

28 

420 

29... 

435 

30 

o435 

31 

435 

a  Date  of  measurement. 
Monthly  discharge  of  Devils  River  at  Devils  River,  Tex.,  for  1911. 


Month. 


Discharge  in  second-fcot . 


Maximum.    Minimum 


Mean. 


Run-off 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


390 
730 
725 
,370 
520 
395 
420 
380 
325 
370 
475 


37.-. 
335 
455 
470 
390 
375 
350 
305 
295 
310 
350 
365 


3S1 
451 
491 
722 
445 
387 
377 
332 
306 
331 
370 
425 


23.40.5 
25,022 
30, 169 
42, 992 
27,342 
23,038 
23,197 
20. 400 
18,208 
20.370 
22,036 
26,112 


3,370 


29:< 


417 


302, 291 
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Location. — 2  miles  above  Guerrero  and  6  miles  above  the  confluence  of  the  Rio 
Salado  and  the  Rio  Grande. 

Becords  available. — December  27,  1900,  to  December  31,  1911,  except  March  and 
April,  1903. 

Gage. — An  inclined  rod  fastened  to  posts  sunk  in  the  bank. 

Channel. — A  series  of  pools  and  rapids  between  permanent  banks  of  sandy  clay. 
The  station  is  at  a  pool  with  a  mud  bed.  Channel  curves  to  the  left  both  above 
and  below  the  station. 

Discharge  measurements. — Made  from  cable  at  high  stages  and  by  wading  at  low 
stages. 

Cooperation. — Station  established  and  operated  by  the  Mexican  section  of  the  Inter- 
national Boundary  Commission. 

Discharge  measurements  of  Pdo  Salado  near  Guerrero,  Tamaulipas,  Mexico,  in  1911. 

[By  M.  G.  Garcia.] 


Date. 


Gage 
height. 


Jan.  3... 
Jan.  7... 
Jan.  11.. 
Jan.  15.. 
Jan.  19.. 
Jan.  23.. 
Jan.  28.. 
Feb. 3.. 
Feb.  7.. 
Feb. 11. 
Feb. 15. 
Feb. 19. 
Feb.  23. 
Feb.  28. 
Mar.  3 . . 
Mar.  7.. 
Mar.  11. 
Mar.  15 . 
Mar.  19 . 
Mar.  23. 
Mar.  28. 
Apr.  3.. 
Apr.  7.. 
Apr.  11. 
Apr.  15. 
Apr.  19. 
Apr.  23 . 
Apr.  28. 
May  3.. 
May  7 . . 
May  11. 
May  15 . 
May  19. 
Mav23. 
May  28 . 
June  3. 
June  7. 
June  11 
June  15 
June  19 
June  23 
June  28 
July  3. 
July  7. 
July  11 


Feet. 
2.7 
2.7 
2.7 
2.6 
2.6 
2.4 
2.3 
2.2 
2.0 
2.0 
1.9 
1.9 
1.8 
2.4 
2.3 
2.1 
2.0 
2.1 
2.1 
1.8 
3.9 
2.5 
2.5 
2.4 
2.3 
2.2 
2.2 
2.7 
2.5 
2.5 
2.3 
2.3 
2.0 
2.1 
2.3 
1.8 
1.8 
1.2 
.9 
.8 
.7 
.6 
.6 
.5 
.5 


Dis- 
charge. 


Sec. -ft. 

494 

491 

487 

454 

454 

a  276 

a  251 

o235 

a  221 

c222 

a  201 

a  203 

a  184 

a  279 

c257 

a  219 

a  206 

a  222 

a  232 

a  186 

986 

a  285 

a  279 

a  255 

a  239 

a^23 

a  226 

474 

o276 

a  275 

a  244 

a  247 

cl99 

a  228 

o254 

a  182 

a  184 

al21 

a  89 

a  84 

o75 

am 

o07 
a  59 
a51 


Date. 


Julv  15. 
July  19. 
July  23. 
July  26. 
July  28. 
Aug.  3.. 
Aug.  7.. 
Aug.  11. 
Aug.  15. 
Aug.  19. 
Aug.  23. 
Aug.  28. 
Aug.  31. 
Sept.  1.. 
Sept.  5.. 
Sept.  9.. 
Sept.  13 
Sept.  17. 
Sept.  21 
Sept.  25. 
Sept.  29 
Oct.  3.. 
Oct.  7.. 
Oct.  8.. 
Oct.  11. 
Oct.  15. 
Oct.  19. 
Oct.  23. 
Oct.  28. 
Nov.  3.. 
Nov.  7.. 
Nov.  11. 
Nov.  15. 
Nov.  19 
Nov.  23 
Nov.  28. 
Dec.  3 . . 
Dec.  7.. 
Dec.  11. 
Dec.  15. 
Dec.  19. 
Dec.  23 . 
Dec.  28 . 


Gage 
height. 

Dis- 
charge. 

Fed. 

0.2 

.1 

.0 

2.7 

4.3 

1.7 

1.0 

.8 

.6 

.4 

.3 

.2 

0  7 

6.  3 

2.0 
1.8 
1.6 
1.2- 
.8 

2 

!o 

.0 

9.7 

1.9 

4.2 

3.2 

2.2 

1.5 

4.0 

3.1 

2.5 

2.2 

1.7 

1.3 

1.0 

.  7 

.  5 

.4 

.3 

.2 

.2 

.2 

Sec. -ft. 

a  43 

a  29 

a  21 

475 
1,131 

a  179 

ollO 

a  83 

a  72 

a  56 

o46 

«40 

468 

3,926 

a  215 

a  190 

0I06 

a  102 

a  86 

a  62 

"45 

o37 

034 

9,  250 

o  195 

1,071 

7iJ 

0  244 

a  125 

1,057 

694 

a  277 

o241 

a  1 73 

a  128 

a  106 

a  80 

a  67 

a  50 

o45 

o47 

«45 

o  Taken  at  rocks. 
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Daily  gage  height,  in  feet,  of  Rio  Salado  near  Guerrero,  Tamaulipas,  Mexico,  for  1911. 


Day 


1 
2 
3 

4 

6 

7 
8 
9 
10 

11 
12 
13 

It 
15 

16 

17 
Is 
19 

•2D 

2; 

22 
23 
24 
25 

26 
27 
28 
2') 
30 
81 


Jan. 

Feb. 

2.7 

2.2 

2.7 

2.2 

2.7 

2.2 

2.7 

2.1 

2.7 

2.1 

2.7 

2.1 

2.7 

2.0 

2.6 

2.0 

2.6 

2.0 

2.6 

2.0 

2.7 

2.0 

2.7 

2.0 

2.6 

2.0 

2.6 

2.0 

2.6 

1.9 

2.5 

1.9 

2.5 

1.9 

2.7 

1.9 

2.6 

1.9 

2.5 

1.9 

2.45 

1.8 

2.4 

1.8 

2.4 

2.0 

2.4 

2.6 

2.3 

2.55 

2.3 

2.5 

2.3 

2.45 

2.3 

2.4 

2.2 

2.2 

2.2 

Mar. 


2.3 
2.3 
2.3 
2.2 

2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 

2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

1.9 
1.9 
1.8 
1.8 
2.4 

2.65 
3.25 

3.8 
3.4 
3.1 

2.85 


Apr. 


2.7 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.4 
2.4 

2.35 
2.3 
2.3 
2.3 

2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.25 

2.95 

2.75 

2.8 

3.1 

3.0 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.7 

2.0 

0.4 

2.05 

5.95 

0.1 

1.2 

2.6 

1.9 

.4 

1.85 

4.25 

.1 

1.1 

2.5 

1.8 

.6 

1.65 

3.05 

.0 

4.45 

2.5 

1.7 

.6 

1.45 

2.8 

.0 

4.75 

2.5 

1.7 

.6 

1.25 

1.95 

.0 

4.25 

2.55 

1.6 

.5 

1.1 

1.75 

.0 

3.35 

2.5 

1.75 

.5 

1.0 

1.55 

.0 

3.05 

2.4 

1.55 

.5 

1.0 

1.4 

7.8 

3.05 

2.4 

1.35 

.4 

.9 

1.7 

2.75 

4.35 

2.4 

1.2 

.4 

.9 

1.35 

2.2 

3,25 

2.3 

1.2 

.3 

.8 

1.2 

1.85 

2.45 

2.3 

1.1 

.3 

.8 

1.85 

1.4 

2.4 

2.45 

1.1 

.3 

.  i 

1.6 

1.15 

2.3 

2.4 

1.0 

.3 

.7 

1.5 

1.0 

2.2 

2.3 

.9 

.2 

.6 

1.4 

4.3 

2.2 

2.2 

.9 

.2 

.6 

1.3 

3.95 

2.0 

2.1 

.9 

.2 

.5 

1.15 

3.75 

1.9 

2.0 

.9 

.2 

.5 

1.0 

3.45 

1.8 

2.0 

.8 

.1 

.4 

.9 

3.15 

1.7 

1.9 

.8 

.1 

.4 

.9 

2.85 

1.6 

1.8 

.8 

.1 

.3 

.8 

2.65 

1.6 

1.8 

.7 

.1 

.3 

.8 

2.4 

1.45 

2.3 

.7 

.0 

.3 

.  / 

2.15 

1.3 

2.85 

.6 

.0 

.3 

.6 

1.95 

1.3 

2.45 

.6 

.0 

.2 

5 

1.75 

1.2 

2.3 

.6 

2.5 

.2 

.4 

1.65 

1.1 

2.3 

.6 

2.95 

.2 

.4 

1.55 

1.0 

2.3 

.6 

3.95 

.2 

.3 

1.45 

1.0 

2.1 

.5 

3.2 

.1 

.2 

1.4 

.9 

2.5 

.4 

2.6 

.1 

.2 

1.3 

.8 

2.15 

2.25 

2.1 

1.3 

RIO  SAN  JUAN  BASIN. 


HIO    SAN    JUAN    NEAR    SANTA    ROSALIA    RANCH,    TAMAULIPAS,    MEXICO. 

Location. — Near  the  Santa  Rosalia  ranch,  12  miles  above  the  original  station  estab- 
lished in  1900  near  La  Quemada,  18  miles  above  Camargo,  and  24  miles  above  the 
confluence  of  the  Rio  San  Juan  and  the  Rio  Grande,  which  is  about  15  miles 
below  Roma,  Tex.;  removed  to  present  site  July  14,  1902,  to  obviate  effect  of 
backwater  from  the  Rio  Grande  during  floods. 

Hecords  available. — October  1900,  to  December  31,  1911  except  March  and 
April,  1903. 

Gage. — An  inclined  rod  spiked  to  posts  and  a  tree. 

Channel. — The  bed  is  sandy  and  shifts  slightly  in  floods.  Both  banks  are  above 
flood  level,  are  composed  of  sandy  clay,  and  do  not  erode. 

Discharge  measurements. — Made  from  cable. 

Zero  flow. — Low  water  (no  flow)  was  approximately  zero  on  the  gage  prior  to  the 
flood  of  1909,  which  swept  away  the  station.  The  restored  gage  has  not  the  same 
datum  as  the  old.     No  flow  is  now  —8.5  feet  on  the  gage. 

Cooperation. — Station  installed  and  operated  by  the  Mexican  section  of  the  Inter- 
national Boundary  Commission. 
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Discharge  measurements  of  San  Juan  River  near  Santa   Rosalia  ranch,   Tamaulipas, 

Mexico,  in  1911. 

[By  S.  Jaso.] 


Date. 


Jan. 3.. 
Jan. 7.. 
Jan. 11. 
Jan. 15. 
Jan. 20. 
Jan.  24. 
Jan.  28. 
Feb.  2.. 
Feb.  6.. 
Feb. 11. 
Feb. 15. 
Feb.  20. 
Feb.  24. 
Feb.  27 
Mar.  2. 
Mar.  6. 
Mar.  10 
Mar.  15 
Mar.  20. 
Mar.  22. 
Mar.  25 
Mar.  28 
Mar.  29. 
Apr.  3 . 
Apr.  7. 
Apr.  11 
Apr.  16. 
Apr.  20 
Apr.  25 
Apr.  26. 
Apr.  28. 
May  2. . 
May  6.. 
May  8.. 
May  10. 
May  12. 
May  16. 
May  20. 
May  24 . 
May  28. 
June  2. 
June  6. 
June  10 
June  13 
June  18 
June  22 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

-0.6 

321 

-  .6 

317 

-  .8 

275 

-1.1 

247 

-1.1 

249 

-1.3 

199 

-1.7 

153 

-1.8 

151 

-2.1 

111 

-2.7 

91 

-2.6 

90 

-3. 0 

40 

-3.3 

40 

-3.3 

40 

-3.3 

39 

-3.4 

39 

-3.6 

37 

-3.8 

37 

-3.9 

34 

1.2 

1,251 

5.4 

2,763 

2.9 

2,461 

4.25 

2,863 

-  .1 

876 

_  .  7 

787 

-  .05 

760 

-2.1 

122 

—1.9 

125 

—1.8 

132 

9.5 

10,361 

8.05 

5,590 

.  0 

841 

.7 

961 

3.5 

2,628 

3.6 

2,918 

1.9 

1,853 

.6 

1,026 

3.7 

2,  662 

-  .4 

572 

-1.5 

192 

-1.7 

144 

-1.9 

125 

-2.3 

91 

-2.6 

71 

-2.9 

31 

-3.4 

31 

1 

Date. 


June  27. 
July  2.. 
July  6.. 
July  10. 
July  14. 
July  17. 
July  21 . 
July  26. 
July  28. 
Aug.  2.. 
Aug.  6.. 
Aug.  10. 
Aug.  14. 
Aug.  18. 
Aug.  22. 
Aug.  27. 
Sept.  2. 
Sept.  4. 
Sept.  7. 
Sept,  11 
Sept.  17 
Sept.  21 
Sept.  25 
Sept.  28 
Oct.  2.. 
Oct.  6.. 
Oct.  10. 
Oct.  12. 
Oct.  16. 
Oct.  20. 
Oct.  25. 
Oct.  28. 
Nov.  6.. 
Nov.  11. 
Nov.  15. 
Nov.  19. 
Nov.  22. 
Nov.  25. 
Dec.  2.. 
Dec.  6.. 
Dec.  10. 
Dec.  16. 
Dec.  20. 
Dec.  24. 
Dec.  28. 


Gage 
height. 


Feet. 
-3.1 

-3.7 
-3.2 
-3.4 
-3.6 
-2.8 
-3.7 
-  .7 
-4.0 
-4.3 
-4.4 
-4.6 
-4.7 
-4.9 
-5.1 
-5.2 
-4.8 
-2.2 
-3.4 
-3.9 
-4.3 
-4.4 
-4.5 
-4.5 
-4.6 
-4.6 

2.1 
-1.5 
-2.7 
-3. 1 
-3.  2 
-3.4 

1.0 
.5 
-1.3 
-2.0 
-2.4 
-2.6 
-2.6 
-2.6 
-2.7 
-3. 0 
-2.6 
-2.7 
-2.8 


Dis- 
charge. 


Sec.-ft. 

31 

30 

30 

30 

29 

31 

28 

749 

31 

30 

25 

25 

23 

23 

23 

23 

23 

184 

31 

26 

23 

23 

23 

23 

22 

22 

1,858 

495 

174 

31 

28 

23 

1,390 

984 

454 

281 

244 

166 

161 

160 

146 

34 

121 

86 

75 


Daily  gage  height,  in  feet,  of  Rio  San   Juan  near  Santa  Rosalia  ranch,   Tamaulipas, 

Mexico,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

! 

-0.5 

-1.9 

-3.3 

0.3 

0.85 

-1.3 

-3.7 

-4.05 

-3.6 

-4.5 

-3.4 

-2.7 

2 

-  .6 

-1.8 

-3.3 

.05 

.5 

-1.8 

-3.7 

-4.3 

-4.8 

-4.6 

-3.3 

-2.6 

3 

-  .6 

-1.9 

-3.4 

-  .1 

.55 

-1.6 

-3.55 

-4.3 

-4.8 

-4.6 

5.9 

-2.6 

4 

-  .6 

-2.05 

-3.4 

-  .2 

.45 

-1.3 

-3.0 

-4.3 

-2.35 

-4.6 

7.55 

-2.6 

5 

-  .6 

-2.1 

-3.4 

-  .3 

.6 

-1.65 

-3.05 

—  4.4 

-2.4 

-4.6 

3.2 

-2.6 

6 

-  .6 

-2.15 

-3.4 

-  .6 

.7 

-1.8 

-3. 25 

-4.4 

-3. 15 

-4.6 

.9 

-2.6 

7 

-  .6 

-2.2 

-3.5 

-  .75 

4.35 

-1.9 

-3.3 

-4.45 

-3.45 

-4.6 

.35 

-2.65 

8 

-  .6 

-2.3 

-3.5 

-1.0 

3.35 

-2.1 

-3.4 

-4.5 

-3.65 

-2.8 

-  .2 

-2.7 

9 

-  .65 

-2.5 

-3.5 

-1.05 

4.35 

-2.2 

-3.4 

-4.5 

-3.75 

5.2 

-  .35 

-2.7 

10 

-  .75 

-2.5 

-3.6 

-1.25 

3.35 

-2.35 

-3.4 

-4.6 

-3.9 

1.8 

1.7 

-2.75 

11 

-  .8 

-2.7 

-3.6 

-  .1 

2.75 

-2.45 

-3.5 

-4.6 

-3.95 

-  .6 

.5 

-2.8 

12 

-  .85 

-2.7 

-3.65 

-  .55 

1.75 

-2.55 

-3.5 

-4.7 

-4.1 

-1.75 

-  .35 

-2.85 

13 

-  .9 

-2.7 

-3.7 

-1.1 

1.4 

-2.65 

-3.5 

-4.7 

-4.1 

-2.25 

-  .9 

-2.9 

14 

-1.0 

-2.6 

-3.7 

-1.35 

1.1 

-2.7 

-3.6 

-4.75 

-4.1 

-2.5 

-\L 

-2.9 

15 

-1.1 

-2.6 

-3.S 

-1.65 

.75 

-2.8 

-3.55 

-4.8 

-4.2 

-2.5 

-1.35 

-3.0 
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Daily  gage  height,  in  feet,  of  Rio  San  Juan  near  Santa  Rosalia  ranch,  Tamaulipas, 
Mexico,  for  1911 — Continued. 


Day. 


16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

-1.25 

-2.7 

-3.8 

-2.05 

0.6 

-2.8 

-2.8 

-4.9 

-4.2 

-2.7 

-1.55 

-1.45 

-2.7 

-3.8 

-2.1 

.55 

-2.9 

-2.8 

-4.9 

-4.3 

-2.7 

-1.6 

-1.5 

-2.7 

-3.85 

-2.1 

.35 

-2.9 

-2.65 

-4.9 

-4.3 

-2.7 

-1.7 

-1.5 

-2.8 

-3.9 

-2.1 

.1 

-3.05 

-2.5 

-5.1 

-4.4 

-3.0 

-2.0 

-1.1 

-3.0 

-3.9 

-1.9 

3.1 

-3.25 

-2.65 

-5.1 

-4.4 

-3.1 

-2.3 

-1.1 

-3.2 

-3.9 

-1.9 

1.1 

-3.4 

-3.65 

-5.1 

-4.4 

-3.2 

-2.3 

-1.1 

-3.3 

.95 

-1.9 

-  .4 

-3.45 

-3.6 

-5.1 

-4.5 

-3.2 

-2.4 

-1.3 

-3.3 

.0 

-1.9 

-  .3 

-3.5 

-3.7 

-5.1 

-4.5 

-3.2 

-2.5 

-1.4 

-3.3 

-  .2 

-2.4 

-  .55 

-3.5 

-3.7 

—5.1 

-4.5 

-3.2 

-2.6 

-1.95 

-3.3 

4.9 

-1.8 

-  .45 

-3.3 

-3.7 

-5.1 

-4.5 

-3.2 

-2.6 

-1.7 

-3.3 

3.9 

9.5 

.35 

-3.1 

-1.9 

-5.2 

-4.5 

-3.3 

-2.6 

-1.7 

-3.3 

2.0 

9.9 

-1.05 

-3. 15 

-3.75 

-5.2 

-4.5 

-3.3 

-2.6 

-1.7 

-3.3 

4.8 

7.35 

-1.45 

-3. 35 

-4.0 

-5.2 

-4.5 

-3.4 

-2.7 

-1.7 

5.95 

4.95 

-1.65 

-3.5 

-4.3 

-5.2 

-4.5 

-3.4 

-2.7 

-1.8 

2.05 

1.5 

-  .25 

-3.5 

-4.6 

-5.3 

-4.5 

-3.5 

-2.7 

-2.0 

0.7 

-1.15 

-4.15 

-3.8 



-3.5 

Dee. 


-3.0 

-3.0 

-3.0 

-2.55 

-2.6 

-2.6 
-2.7 
-2.7 
-2.7 
-2.7 

-2.8 
-2.8 
-2.8 
-2.8 
-2.8 
-2.8 


INTERIOR  BASINS  IN  NEW  MEXICO. 

GENERAL  FEATURES.1 

The  southern  portions  of  Arizona  and  New  Mexico  and  the  western  part  of  Texas 
resemble  the  Great  Basin  in  climate,  and  they  contain  a  number  of  small  interior 
basins  [basins  completely  encircled  by  lines  of  water  parting].  These  are  not  so 
fully  determined  in  extent  as  the  Great  Basin,  but  several  of  them  may  be  approxi- 
mately indicated.  One  of  the  largest  lies  between  the  Rio  Grande  and  its  eastern 
branch,  the  Pecos,  extending  from  latitude  35°  in  central  New  Mexico  to  latitude  31° 
in  western  Texas.  In  its  broadest  part  it  is  bounded  on  the  west  by  the  San  Andreas 
and  Organ  Mountains,  and  on  the  east  by  the  Sacramento  and  Guadalupe.  Its  area, 
of  which  two-thirds  lies  in  New  Mexico,  is  about  12,500  square  miles.  [In  this  area 
are  Rio  Tularosa  and  Rio  La  Luz.]  Southwest  of  the  Rio  Grande,  in  Mexico,  there 
is  a  larger  tract  of  interior  drainage,  containing  a  number  of  saline  lakes,  and  to  one 
of  these,  Lake  Guzman,  the  valley  of  the  Mimbres  River  of  New  Mexico  descends. 
Other  basins  adjacent  on  either  side  to  that  of  the  Mimbres  are  believed  to  bear  the 
same  relation  to  Lake  Guzman,  sloping  gently  toward  it  but  contributing  no  water 
unless  during  periods  of  rare  and  exceptional  storm.  Yet  other  basins  without  exterior 
drainage  are  contiguous  to  these,  and  unite  to  form  in  southwestern  New  Mexico  an 
arm  of  the  Mexican  district  of  interior  drainage,  the  area  within  Xew  Mexico  probably 
falling  between  7,000  and  7,500  square  miles. 

RIO  TULAROSA  BASIN. 
RIO    TULAROSA    NEAR    BENT,    N.    MEX. 


Location.— In  sec.  28,  T.  13  S.,  R.  12  E.,  2  miles  east  of  Bent.     No  important  tribu- 
taries within  several  miles  of  the  station. 
Records  available.     May  24,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
G-age.— Vertical  staff. 
Channel.     Data  too  meager  to  determine. 
Discharge  measurements.    Made  by  wading. 

i  Extract  from  Gilbert,  G.  K.,  Lake  Bonneville:  Mori.  U.  S.  Geol.  Survey,  vol.  1,  1890,  pp.  2-12,  PI.  II. 
This  report  is  now  out  of  print  but  may  be  consulted  in  the  libraries  of  most  of  the  larger  cities. 
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Winter  flow. — Ice  causes  backwater  at  the  gage  during  the  winter  months. 
Diversions. — A  number  of  small  ditches  divert  water  for  irrigation  above  the  station. 
Accuracy. — Owing  to  a  lack  of  discharge  measurements  no  estimates  of  flow  can  be 

made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territotial  engineer  and 

the  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
May  24,  1911:  Gage  height,  1.32  feet;  discharge,  9.4  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  Tularosa,  near  Bent,  N.  Mex.,for  1911. 
[Paul  E.  Jette,  observer.] 


Day. 


May. 


1.32 
1.34 

1.35 

1.38 
1.35 
1.38 
1.32 
1.34 


June. 


1.31 
1.31 
1.35 
1.34 
1.38 

1.40 
1.40 
1.40 
1.34 
1.35 

1.31 
1.31 
1.32 
1.31 
1.35 

1.35 
1.32 
1.40 
1.39 
1.38 

1.36 
1.36 
1.35 
1.36 
1.36 

1.37 
1.36 
1.35 
1.38 
1.39 


July. 


1.72 
1.65 
1.67 
1.45 
1.40 

1.40 
1.39 
1.39 
1.41 
1.42 

1.86 
1.38 
1.38 
1.39 
1.39 

1.40 
1.38 
1.39 
1.62 
1.40 

1.39 
1.40 
1.39 
1.39 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Aug. 


1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.39 
1.38 
1.38 
1.36 

1.35 
1.35 
1.38 
1.35 
1.35 

1.35 
1.35 
1.35 
1.34 
1.34 

1.32 
1.32 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 


Sept. 


1.32 
1.34 
1.36 
1.35 
1.36 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 


Oct. 


1.35 
1.35 
1.35 
1.35 

1.38 

1.40 
1.40 
1.40 
1.36 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.38 
1.40 

1.40 
1.40 
1.40 
1.40 
1.37 
1.35 


Nov. 


1.35 
1.35 
1.35 
1.37 
1.37 

1.37 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 


Dec. 


1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 


1.40 
1.41 
1.44 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1  45 
1.45 
1.45 


RIO  TULAROSA  AT  MESCALERO,  N.  MEX. 

Location. — At  highway  bridge  one-fourth  mile  below  the  Indian  agency  at  Mes- 

calero;  south  of  the  center  of  T.  13  S.,  R.  12  E. 
Records  available.— November  27,  1910,  to  June  3,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 
Channel. — Data  too  meager  to  determine. 
Discharge  measurements. — Made  from  the  highway  bridge  during  high  water  and 

by  wading  at  ordinary  stages. 
Accuracy. — Owing  to  the  lack  of  discharge  measurements  no  estimates  of  flow  can 

be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Indian  Office. 
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The  following  discharge  measurement  was  made  by  II.  B.  Waha: 
May  24,  1911:  Gage  height,  1.98  feet;  discharge,  11.6  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  Tularosa  at  Mescalero,  N.  Mex.,for  1911. 
[Hiram  Jones,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

1.84 
1.86 
1.82 
1.88 
1.84 

1.90 
1.94 

1.80 
1.70 
1.90 
2.00 
1.90 

1.50 
1.40 
1.60 
1.55 
1.50 

1.94 
1.98 
1.92 
1.90 
1.88 

1.94 
1.98 
1.92 
1.96 
1.84 

1.82 
1.82 
1.86 
1.84 
1.80 

1.82 
1.82 
1.84 
1.84 
1.86 

"i.72" 

1.70 
1.82 
1.82 

1.84 
1.90 
2.10 
2.05 
2.02 

2.00 
1.98 
1.98 
2.00 
1.94 

2. 05 
2.00 
1.98 
1.94 
1.84 

1.82 
1.80 
1.88 
1.84 
1.90 

1.94 
1.88 
2.00 
1.96 
1.94 

1.88 
1.86 
1.84 

10 

2.00 
2.10 
2.05 
1.90 
1.95 

1.96 
1.94 
1.96 
1.98 
1.92 

1.90 
1.88 
1.94 

1.86 
1.84 
1.82 
1.84 
1.84 

1.88 
1.86 
1.90 
1.84 
1.92 

1.90 
1.90 
1.80 
1.74 
1.82 
1.82 

1.98 
1.46 
1 .  50 
1.50 
1.54 

1.50 
1.60 
2.05 
2.00 
2.10 

2.10 
2.05 
2.00 
2.10 

1.98 
2.00 
1.98 
1.96 
1 .  96 

1.96 
1.96 
1.98 
1.98 
1.88 

1.90 
1.92 
1.96 
1.98 
1.94 
1.98 

2 

17 

3 

1  18 

4 

19 

20 

5  . 

6         

21 

7 

22 

8 

23 

9 

24 

10 

11 

25 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

RIO  LA  LUZ  BASIN. 
RIO    LA    LUZ    NEAR   LA    LUZ,    N.    MEX. 

Location. — In  the  Alamo  National  Forest,  1  mile  above  La  Luz,  in  sec.  30,  T.  15  S., 
R.  11  E.;  half  a  mile  below  the  mouth  of  Rio  Fresnal,  the  nearest  tributary. 

Records  available. — Fragmentary  records  August  13,  1910,  to  June  21,  1911. 

Drainage  area. — Not  measured. 

Gage. — Inclined  staff.  The  original  gage  was  washed  out  and  a  second  gage  estab- 
lished November  23,  1910,  at  a  different  datum. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — No  data. 

Diversions. — There  are  no  important  diversions  above  the  station,  but  several  below. 
The  records  at  the  station  represent  closely  the  natural  run-off. 

Accuracy. — Owing  to  the  meagerness  of  the  data  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  was  maintained  in  cooperation  with  the  United  States  Forest 
Service  and  the  Territorial  engineer. 

Discharge  measurements  of  Rio  La  Luz  near  La  Luz,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage           Dis- 
height.       charge. 

Jan.    28 

C.  D.  Miller 

Feet. 

0.98 
.90 

Sec.-ft. 
10.0 

May  22 

H.  B.  Waha 

3.4 

WESTERN   GULF    OF   MEXICO. 

Daily  gage  height,  in  feet,  of  Rio  La  Luz  near  La  Luz,  N.  Mex.,for  1911. 
[M.  W.  Parker,  observer.] 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

0.90 
.80 
.80 
.90 
.85 

.85 
.85 
.90 
.85 
1.00 

1.00 
1.00 
1.00 
.90 
1.00 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1  

16  . 

0  95 

2  

17 

.95 

3 

18... 

.95 

4 

19... 

1.00 

5 

20 

1.00; 

6 

21 

1.50 

7 

22... 

0.90 

8 

23 



9 

24 

10 

25 

11 

26 

.95 
.90 
.90 
.85 

.85 
1.03 

12 

27   

13 

28 

0.98 

14 

29 

15 

30 

31 

MIMBRES  RIVER  BASIN. 


MIMBRES    RIVER    NEAR    FAYWOOD,    N.    MEX. 

Location. — About  6  miles  northeast  of  Faywood  Hot  Springs,  and  10  miles  from  Fay- 
wood,  a  station  on  the  Silver  City  branch  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway  in  sec.  7,  T.  20  S.,  R.  10  W. 

Records  available.— April  8,  1908,  to  December  31,  1911. 

Drainage  area. — Approximately  450  square  miles. 

Gage. — An  automatic  recording  gage  installed  August  13,  1909,  at  a  point  200  feet 
upstream  from  the  site  of  the  chain  gage  originally  installed.  The  chain  gage 
datum  was  lowered  4  feet  on  July  8,  1909,  and  the  datum  of  the  recording  gage 
is  3  feet  lower  than  the  new  datum  of  the  chain  gage. 

Channel. — Very  shifting. 

Discharge  measurements. — Made  from  car  and  cable  during  high  water,  and  by 
wading  at  other  times. 

Winter  flow. — Practically  no  backwater  from  ice  at  this  point. 

Diversions. — Some  water  is  diverted  for  irrigation  below  the  station,  and  400  feet 
above  is  the  dam  site  of  the  Rio  Mimbres  reservoir,  which  is  designed  to  control 
the  flood  water  for  irrigation. 

Accuracy.— Owing  to  the  shifting  character  of  the  stream  and  the  few  discharge 
measurements,  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurements  of  Mimbres  River  near  Fayivood,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb      l 

C  D   Miller                                                         

Feet. 

Scc.-feet. 
0 

Apr.     1 
Aug.  17 

G.  II.  Russell                       

1.60 

.75 

13.2 

do                                                      

2.0 
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Daily  gage  height,  in  feet,  of  Mimbres  River  near  Fay  wood,  N.  Mex.,for  1911. 
[R.  C.  Trujillo,  observer.] 


Day. 


Feb. 


1 

2   

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mar. 


1.40 
1.50 
1.60 
1.60 
1.70 

1.70 
1.80 
1.75 
1.75 
1.70 

1.75 
1.75 
1.65 
1.65 
1.65 

1.60 
1.60 
1.60 
1.65 
1.60 

1.70 
1.60 
1.60 
1.65 
1.60 

1.70 
1.60 
1.65 
1.70 
1.65 
1.65 


Apr. 


1.60 
1.60 
1.60 
1.60 
1.60 

1.55 
1.55 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.45 
1.45 

1.45 
1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.45 
1.50 


May. 


1.50 
1.50 
1.45 
1.50 
1.45 

1.45 

1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.40 

1.40 
1.40 
1.40 
1.40 
1.35 

1.35 
1.30 
1.25 
1.25 
1.20 
1.20 


June. 


1.20 
1.20 
1.20 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.35 
1.60 
1.20 
1.00 
1.00 

1.00 

1.00 
1.00 
1.00 
1.00 


July. 


1.00 
1.00 
ol.OO 
1.45 
1.40 

1.30 
1.45 
1.50 
1.40 
6  2.35 

1.50 
1.40 
1.50 
1.40 
1.30 


Aug. 


1.30 
1.30 


1.15 
1.10 
1.15 
1.10 


1.05 
.95 
.95 
.95 
.95 

.80 
.80 
.80 
.80 


1.30 

.75 

1.80 

.75 

1.70 

.75 

2.00 

.75 

1.50 

.70 

.70 
1.20 


1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.80 


Sept. 


.75 
.75 
.75 


.70 

.85 


.78 
.85 
.85 
.82 
.82 

.82 
.83 
.84 
.84 
1.35 

.90 
.90 
.85 

.85 
.85 

.85 
.85 
.82 
.84 
2.00 


Oct. 


1.70 
1.55 
1.50 
1.50 


1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.08 

1.06 
1.05 
1.05 
1.05 
1.05 
1.05 


Nov. 


1.04 
1.03 
1.03 
1.03 
.95 

.95 
.94 
.94 
.93 
.92 

.92 
.88 
.83 
.80 


Dec. 


0.62 

.62 
.h,i 
.60 
.60 

.60 
.60 


a  Maximum  gage  height  July  3,  3.7  feet. 
Note.— River  dry  from  Jan.  1  to  Feb.  27. 


b  Maximum  gage  height  July  10,  3.8  feet. 


CAMERON    CREEK    AT    FORT    BAYARD,    N.    MEX. 

Location. — Near  the  pumping  plant  at  Fort  Bayard,  in  sec.  25,  T.  17  S.,  R.  ]3  W., 
1  mile  below  the  mouth  of  the  nearest  tributary,  Beartooth  Creek — an  inter- 
mittent stream. 

Records  available. — January  17,  1907,  to  September  11,  1911. 

Drainage  area. — Not  measured. 

Gage.— Vertical  staff. 

Channel. — Shifting. 

Discharge  measurements. — Made  by  wading.  For  the  greater  part  of  the  year 
the  flow  comes  from  springs  and  amounts  to  less  than  1  second-foot. 

Winter  flow. — Ice  does  not  appreciably  affect  the  flow  at  this  station. 

Diversions. — The  intake  for  the  Army  post  water  supply  is  above  the  station  and  a 
small  amount  of  water  is  also  diverted  for  garden  irrigation. 

Accuracy. — Owing  to  the  shifting  character  of  the  stream  and  a  lack  of  discharge 
measurements,  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 
the  United  States  Forest  Service. 
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Daily  gage  height,  in  feet,  of  Cameron  Creek  at  Fort  Bayard,  N.  Mex.,  for  1911. 
[T.  J.  McBurney,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1   

1 .  67 
1.65 
1.58 
1.55 
1.55 

1.52 
1.42 
1.38 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 
1.35 

•   W  CO  W  W  CO    CO  CO  CO  CO  CO    CO  CO  CO  CO  CO    WMM  WW    UUMUU    CO  CO  CO  CO  CO 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1 .  35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.72 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 

1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
2.20 

2 

3 

4 

5 

6 

8  ..        

9...     

10 

11 

3.00 

12 

13 

14 

15 

1G 

17 

18 

19 

20 

21 

22 

23 

3.80 

24 

25 

26 

27 

28 

1.89 

29 

30  . 

31... 

Note.— Creek  dry  from  Jan.  1  to  Feb.  27. 

STEVENS    CREEK    NEAR    FORT    BAYARD,    N.    MEX. 

Location. — About  3  miles  north  of  Fort  Bayard  and  2  miles  above  the  mouth,  in 

sec.  12,  T.  17  S.,  R.  13  W.     No  tributary  below  the  station. 
Records  available. — Fragmentary  records  January  17,  1907,  to  October  28,  1911. 
Drainage  area. — Not  measured. 

Gage. — Inclined  staff  whose  position  and  datum  have  remained  unchanged. 
Channel. — Somewhat  shifting. 
Discharge  measurements. — Made  by  wading. 
Winter  flow. — Ice  has  practically  no  effect  on  the  discharge. 
Diversions.— The  intake  for  the  planting  station  ditch  of  the  Forest  Service  is  located 

above  the  station. 
Accuracy. — Owing  to  a  lack  of  discharge  measurements,  no  estimates  of  flow  can  be 

made. 
Cooperation. — Station  was  maintained  in  cooperation  with  the  Territorial  engineer 

and  the  Engineer  Corps  of  the  U.  S.  A. 

Gage  height,  in  feet,  of  Stevens  Creek  near  Fort  Bayard,  N.  Mex.,  1911. 


Date. 


June  22. 
July  9.. 
July  10. 
Aug.  23. 
Sept.  11 
Sept.  20 


Gage 
:ht. 


heig 


1.6 
1.5 
1.8 
1.5 
1.7 
1.4 


Date. 


Sept.  30 
Oct.  3.. 
Oct.  4. . 
Oct.  27. 
Oct.  28. 


Gage 
height. 


1.2 
1.5 
1.2 
1.1 
1.3 


Note.— Creek  was  dry  on  all  other  days  during  1911. 
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SURFACE    WATER   SUPPLY,    1911,   PART   VIII. 


MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  measurements  have  been  made  on  streams  tributary 
to  the  western  Gulf  of  Mexico. 

Miscellaneous  measurements  in  western  Gulf  of  Mexico  drainage  basins  in  1911. 


Date. 

Stream. 

Tributary  to— 

Localit^          Less*. 

Dis- 
charge. 

Nov.  — 

San  Antonio  River 

Guadalupe  River 

Comal  River 

Gulf  of  Mexico 

San  Antonio  River 

Guadalupe  River 

.....do. 

Hot  wells,  San  Antonio.  Tex. 

Feet 

Sec.-ft. 

16 

May  30o 
1910 

1,500  yards  above  dam  at 

Seguin,  Tex. 
Highway    bridge    at     New 

Braunfels,  Tex. 

do 

Brickyard  crossing,  \\  miles 

below  Uvalde,  Tex. 
South  Fork,  Colo 



2.82 
1.68 
2.50 

394 

299 

1911 

do... 

267 
.0 

July   18 
Oct.     3 

Rio  Grande 

391 

Rio  Grande 

Santa  Maria  Lake,  Colo 

Texas  Club,  Colo 

73 

Aug.     9 
July  22 

Aug.     9 
10 

do 

San  Antonio  Creek 

do 

Los  Finos  ('reek 

do..... 

94 

1  mile  south  of  Antonito, 
Colo. 

do 

Osier,  Colo 

6  50 

do 

San  Antonio  Creek 

Rio  Grande 

63 

67 

Dec    27 

Costilla,  N.  Mex  .. 

6  25 

27 

do 

Rio  Fernando  de  Taos. 

do 

do 

do 

Big  Chama  Creek 

do 

do 

do 

do 

do 

Big  Chama  River 

Rio  Chiquito 

Eastdale,  Colo 

.0 

Jan.   28 

Near  Taos,  N.  Mex 

.78 
.95 
1.17 
1.00 

2.1 

Mar.   12 
Apr.  22 
June    9 

Aug.  It 

May     6 

6 

do 

do 

do 

Chama,  N .  Mex 

5.1 

13.7 

5.2 

6  12.0 

Near  Nambe,  N .  Mex 

Nambe,  N .  Mex 

LOS 

3.9 

Rio  Grande 

19.0 

6 
6 

do 

do 

N  ambe  Creek 

Near  Nambe,  N.  Mex 

1.30 

26 
6  3.0 

6 

Ditch  from  Medio  Creek 
Santa  Fe  Creek 

do 

do 

do 

.....do 

1.6 

Mar.   19 

Rio  Grande 

3  miles  above  Santa  Fe.  N. 

Mex. 
2  miles  above  Santa  Fe,  N. 

Mex. 

do 

1  mile  above  Santa  Fe,  N. 

Mex. 
La  Banada,  N.  Mex 

c.40 

6.0 

Jan.    24 

Mar.     8 

8 

14 

do 

do 

do 

do 

do 

6  2.0 

9.7 
7.1 

6  8.0 

Nov.  14 

Above  Lamv,  N.  Mex 

6  2.5 

14 

do 

do 

do 

do 

San  Cristobal  Creek 

do 

do 

do 

do 

Galisteo  River 

San  Cristobal  Creek . . . 

Blucwater  Creek 

....do 

Lamv,  N .  Mex 

6  2.5 

July    27 

29 

Nov.  14 

Los  Cerrillos,  N.  Mex 

6  4.0 

do 

Mouth,  N .  Mex 

6  4.0 
6  4.0 

11 

Kennedy,  N.  Mex 

6  2.0 

11 

2  miles  south  of  Kennedy, 
N.  Mex. 

Above  mouth  of  Bluewater 
Creek,  N.  Mex. 

Near  Copper  ton,  N.  Mex 

Above  confluence  with  Cot- 
tonwood Creek,  N.  Mex. 

San  Miguel,  N.  Mex 

.0 

July   28 

28 

28 

Cottonwood  Creek 

do 

625 

6  100 
6  75 

Mar.  11 

Rio  Grande 

92 

11 

.do 

do 

1  mile  above  La  Cuesta,  N. 
Mex. 

77 

11 

do 

do 

do 

do 

87 

10 

4  miles  below  La  Cuesta,  N. 

Mex. 
1  mile  below  Anton  Chico, 

N.  Mex. 
1  mile  below  Colonias,   N. 

Mex. 
Santa  Rosa,  N.  Mex 

92 

11 

.do 

do 

81 

13 

do 

do 

20 

Nov.  11 

do 

do 

do 

do 

do 

do 

do 

do 

do 

..do 

6  20 

Mar.  14 

14 

Jan.    13 

6  miles  below  Santa  Rosa, 
N.  Mex. 

N.  Mex. 

86 
88 
6  30 

May   11 

do 

6  100 

Willow  Creek 

d  .25 

Oct.   31 

San  Antonio  Creek 

Cebadilla  Creek 

do 

do 

Below  Cowles,  N .  Mex 

63.0 

31 

do 

6  4.0 

a  Rod  float  measurement  by  P.  S.  Knittel,  city  engineer  of  Seguin,  Tex. 

6  Estimated. 

c  From  old  United  States  Geological  Survey  gage. 

d  Estimated  under  ice  conditions. 
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Miscellaneous  measurements  in  western  Gulf  of  Mexico  drainage  basin  in  1911 — Contd. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Gage 
height. 

Dis- 
charge. 

Jan.     6 

Holy  Ghost  Creek 

do 

....do 

Pecos  River 

Lloy d  's  ranch ,  N .  Mex 

Feet. 

Sec.-ft. 
a  4.0 

Mar.  31 

do 

do 

Mouth,  N .  Mex 

a  2.  5 

May   25 
Oct.    31 

...do 

a  4.0 

do 

do 

a  5.0 

Mar.  31 

Indian  Creek 

do 

Dark  Canyon 

El  Macho  Creek 

do 

do 

Dalton  Creek 

do 

do 

do 

Dark  Canyon 

Mouth,  N .  Mex 

a  1.5 

May   25 
Aug.    7 
May   25 

do 

Santa  Fe- Pecos  trail,  N.  Mex. 
Mouth,  N .  Mex 

ol.O 
a.  5 
a.  5 

Aug.    7 

'""Ao".\"'.\\\\\\'.'.'.\\\ 

Pecos  River 

do 

Santa  Fe- Pecos  trail,  N.  Mex. 

al.O 

Mar.  31 

Mouth,  N.  Mex 

a3.0 

31 

do 

do 

a  2.0 

May   25 
Aug.    7 

do 

b.  5 

Indian  Creek 

do 

10  miles  below  Cowles,  N. 
Mex. 

do 

Las  Vegas,  N.  Mex 

a  2.0 

Oct.   31 

Aug.  20 
Nov.  11 
June    1 

do 

Gallinas  River 

Pintada  Canyon 

do 

do 

do 

do 

ol.O 
a.  25 

Pintada,  N.  Mex 

6  miles  west  of  Ruidoso,  N. 
Mex. 

"'i.'eo' 

.0 
10.3 

Nov.  15 

Peansco  River 

do 

From  Penasco  River . . 
....do 

69 

Jan.    18 

Head  of  ditch,  N.  Mex 

33 

18 

.  .do.   . 

Charley  White  draw,  N.Mex. 

29 

San  Felipe  Creek 

Las  Moras  Creek 

Just  south  of  Southern  Pa- 
cific Railroad  bridge,   at 
Del  Rio,  Tex. 

71 

do 

8.4 

a  Estimated. 


INDEX. 


Page. 
Accuracy  of  discharge  measurements,  degree 

of 12-13 

Acknowledgments  to  those  aiding. 13-14 

Acre-foot,  definition  of 9 

Alamillo  Creek  at— 
mouth,  N.  Mex.: 

seepage 21 

Albuquerque,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

Anton  Chico,  N.  Mex., 
Pecos  River  near: 

description 81 

discharge 81, 106 

gage  height 82 

Antonito,  Colo., 

San  Antonio  Creek  near: 

discharge 100 

Appropriations,  amount  of 0 

Arroyo  Hondo,  N.  Mex., 
Hondo  Creek  near: 

description 05 

discharge 05 

gage  height 00 

Austin,  Tex., 

Colorado  River  (of  Texas)  at: 

description 10 

discharge 10 

evaporation 17 

gage  height 10-17 

Authority  for  investigations 5 

Belen,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

Bent,  N.  Mex., 

Rio  Tularosa  near: 

description 100-101 

discharge 101 

gage  height 101 

Bernalillo,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

Big  Chama  Creek  at— 
Chama,  N.  Mex.: 

discharge 106 

Bluewater  Creek  (mouth),  N.  Mex., 
Cottonwood  Creek  near: 

discharge 106 

Bluewater  Creek  near — 
Copperton,  N.  Mex.: 

discharge 106 

Bolster,  R.  H.,  work  of 14 

Bracket tville,  Tex., 

Las  Moras  Creek  near: 

discharge 107 


Pape. 
Brazos  River  at — 
Waco,  Tex.: 

description 14 

discharge 14 

discharge,  daily 15 

discharge,  monthly 16 

gage  height 15 

Brazos  River  basin,  stream  flow  in 14-16 

Bridge  measurements,  making  of,  view  of 12 

Brownsville,  Tex., 
Rio  Grande  near: 

description 52 

discharge 52-53 

gage  height 53 

Buckman,  N.  Mex., 
Rio  Grande  near: 

description 30 

discharge 30 

discharge,  daily 21,31 

discharge,  monthly 32 

gage  height 21, 30-31 

seepage 21 

Cameron  Creek  at— 

Fort  Bayard,  N.  Mex.: 

description 104 

gage  height 105 

Canjilon,  N.  Mex., 
Horn  River  near: 

description 73 

discharge 73 

gage  height 73 

Cebadilla  Creek  near— 
Cowles,  N.  Mex.: 

discharge 106 

Cebolla  Creek  at— 
mouth,  N.  Mex.: 

seepage 21 

Chama,  N.  Mex., 

Big  Chama  Creek  at: 

discharge 100 

Christiansen,  E.  O.,  work  of 14 

Clear  Creek  at— 

Santa  Maria  Lake,  Colo.: 

discharge 106 

Texas  Club,  Colo.: 

discharge 106 

Cleve's  ranch,  near  Elk,  N.  Mex.   Sec  Elk,  N. 

Mex. 
Cochiti,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

Colonias,  N.  Mex., 
Pecos  River  near: 

discharge 106 

109 


110 


INDEX. 


Page. 
Colorado  River  (of  Texas)  at— 
Austin,  Tex.: 

descript  ion 16 

discharge 16 

evaporation 17 

gage  height 16-17 

Columbus,  Tex.: 

description 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 19 

gage  height 18 

Colorado  River  (of  Texas)  basin,  stream  flow- 
in 16-19 

Columbus,  Tex., 

Colorado  River  (of  Texas)  at: 

description 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 19 

gage  height 18 

Comal  River  at— 

New  Braunfels,  Tex.: 

discharge 106 

Conejos  River  near— 
Mogote,  Colo.: 

description 60-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 62 

gage  height 61 

Cooper,  R.  L.,  work  of 14 

Cooperation,  credit  for 13-14 

Copperton,  N.  Mex., 

Bluewater  Creek  near: 

discharge 106 

Costilla,  N.  Mex., 
Costilla  Creek  at: 

discharge 106 

Costilla  Creek  at— 
Costilla,  N.  Mex.: 

discharge 106 

Eastdale,  Colo.: 

discharge 106 

mouth,  N.  Mex.: 

seepage 21 

Cottonwood  Creek  near — 

Bluewater  Creek  (mouth),  N.  Mex.: 

discharge 106 

Cowles,  N.  Mex., 

Cebadilla  Creek  near: 

discharge 106 

Holy  Ghost  Creek  near: 

discharge 107 

Indian  Creek  near: 

discharge 107 

Pecos  River  at: 

description 79 

discharge 79 

discharge  daily 80 

discharge  monthly 81 

gage  height 80 

San  Antonio  Creek  near: 

discharge 106 

Willow  Creek  at : 

discharge 106 


Page. 

Creede,  Colo., 

Rio  Grande  near: 

description 22, 23-24 

discharge 22. 24 

discharge  daily 23, 25 

discharge  monthly 23,25 

gage  height 22. 24 

Culebra  River  at— 
San  Luis,  Colo.: 

description 63 

discharge  monthly 63 

Current  meters,  view  of 13 

Current-meter  stations,  views  of 12 

Dalton  Creek  at— 
mouth,  N.  Mex.: 

discharge 107 

Dark  Canyon  at— 

Santa  Fe-Pecos  trail,  N.  Mex.: 

discharge 107 

Data,  explanation  of 10-12 

Dayton,  N.  Mex., 
Pecos  River  near: 

description 84 

discharge 84 

discharge  daily 85 

discharge  monthly 85 

gage  height 84 

Dean,  II.  J.,  work  of 14 

Definition  of  terms 8-9 

Del  Norte,  Colo., 
Rio  Grande  near: 

description 25-26 

discharge 26 

discharge,  daily 27 

discharge,  monthly 27 

gage  height 26 

Del  Rio,  Tex., 

San  Felipe  Creek,  at: 

discharge 107 

Devils  River,  Tex., 
Devils  River  at: 

description 95 

discharge 95 

discharge,  daily 96 

discharge,  monthly 96 

gage  height 95-96 

Rio  Grande  near: 

description 44 

discharge 45 

discharge  daily 46 

discharge,  monthly 46 

gage  height 45-46 

Devils  River  at— 

Devils  River,  Tex.: 

description 95 

discharge 95 

discharge,  daily 96 

discharge,  monthly 96 

gage  height 95-96 

Devils  River  basin,  stream  flow  in 95-96 

Digby,  C.  B.,  work  of 14 

Dicharge,  definition  of 8 

Discharge  measurements,  accuracy  of 12-13 

tables  of,  explanation  of 11-12 


INDEX. 


Ill 


Dixon,  N.  Mex.,  Page. 

Embudo  Creek  at: 

seepage 21 

Drainage  basins,  list  of 5 

Dunn's  ranch,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

Eagle  Pass,  Tex., 
Rio  Grande  near: 

description 47 

discharge 47 

discharge,  daily 48 

discharge,  monthly 49 

gage  height 48 

Eastdale,  Colo., 

Costilla  River  at: 

discharge 106 

Elk,  N.  Mex., 

Penasco  River  at  and  near: 

description 93, 94 

discharge 93, 94, 107 

gage  height 94 

El  Macho  Creek  at — 
mouth,  N.  Mex.: 

discharge 107 

Santa  Fe-Pecos  trail,  N.  Mex.: 

discharge 107 

El  Paso,  Tex., 

Rio  Grande  near: 

description 34-35 

discharge 35 

discharge,  daily 36 

discharge,  monthly 37 

gage  height 36 

El  Porvenir,  N.  Mex., 

Gallinas  River  (South  Fork),  near: 

description 90-91 

discharge 91 

gage  height 91 

Embudo  Creek  at— 
Dixon,  N.  Mex.: 

seepage 21 

Equivalents,  list  of 9-10 

Field  data,  accuracy  and  reliability  of 12-13 

Fay  wood,  N.  Mex., 

Mimbres  River  near: 

description 103 

discharge 103 

gage  height 104 

Fort  Bayard,  N.  Mex., 
Cameron  Creek  at: 

description 104 

gage  height 105 

Stevens  Creek  at: 

description 105 

gage  height 105 

Fort  Sumner,  N.  Mex., 
Pecos  River  at: 

discharge 106 

Freeman,  W.  B.,  work  of 14 

Gage  heights,  table  of,  explanation  of 11 

Gaging  stations,  views  of 12 

Galisteo  Creek  near— 
Lamy,  N.  Mex.: 

discharge 100 


Galisteo  Creek  near— Continued.  Page. 

Los  Cerrillos,  N.  Mex.: 

discharge 106 

mouth,  N.  Mex.: 

discharge 106 

Gallinas  River  near- 
Las  Vegas,  N.  Mex.: 

description 88-89 

discharge 89, 107 

discharge,  daily 90 

discharge,  monthly 90 

gage  height 89 

Gallinas  River  (South  Fork)  near- 
El  Porvenir,  N.  Mex.: 

description 90-91 

discharge 91 

gage  height 91 

Glencoe,  N.  Mex., 
Rio  Ruidoso  near: 

description 91-92 

discharge 92 

gage  height 92 

Gray,  G.  A.,  work  of 14 

Guadalupe  River  at— 
Seguin,  Tex.: 

discharge 106 

Guerrero,  Tamaulipas,  Mexico, 
Rio  Salado  near: 

description 97 

discharge 97 

gage  height 98 

Holy  Ghost  Creek  at  or  near— 
Cowles,  N.  Mex.: 

discharge 107 

Lloyd's  ranch,  N.  Mex.: 

discharge 107 

mouth,  N.  Mex.: 

discharge 107 

Hondo  Creek  at  or  near- 
Arroyo  Hondo,  N.  Mex.: 

description 65 

discharge 65 

gage  height 66 

mouth,  N.  Mex.: 

seepage 21 

Hope  ditch  at— 

Charley  White  Draw,  N.  Mex.: 

discharge 107 

head,  N.  Mex.: 

discharge 107 

Horn  River  near— 
Canjilon,  N.  Mex.: 

description 73 

discharge 73 

gage  height 73 

Indian  Creek  at  or  near— 
Cowles,  N.  Mex.: 

discharge 107 

mouth,  N.  Mex.: 

discharge 107 

Investigations,  authority  for 5 

Jaspe  Creek  near- 
Kennedy,  N.  Mex.: 

discharge 106 
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Kennedy,  N.  Mex.,  Page. 

Jaspe  Creek  near: 

discharge 106 

San  Cristobal  Creek  at: 

discharge 106 

Kerber  Creek  near- 
Villa  Grove,  Colo.: 

description 59 

discharge 59 

gage  height 59 

La  Banada,  N.  Mex., 
Santa  Fe  Creek  at: 

discharge 106 

La  Cuesta,  N.  Mex., 
Pecos  River  near: 

discharge 106 

La  Joya,  N.  Mex., 
Rio  Puerco  near: 

description 77 

discharge 78 

gage  height 78 

Lakewood,  N.  Mex., 
Pecos  River  near: 

description 85-S6 

gage  height 86 

La  Luz,  N.  Mex., 
Rio  La  Luz  near: 

description 102 

discharge 102 

gage  height 103 

Lamy,  N.  Mex., 

Galisteo  Creek  near: 

discharge 106 

Langtry,  Tex., 

Rio  Grande  near: 

description 42 

discharge 42-43 

discharge,  daily 43-44 

discharge,  monthly 44 

gage  height 43 

Laredo,  Tex., 

Rio  Grande  near: 

description 49 

discharge 49-50 

gage  height 50 

Larrison,  G.  K.,  work  of 14 

Las  Moras  Creek  near- 
Bracket  tville,  Tex.: 

discharge 107 

Las  Vegas,  N.  Mex., 
Gallinas  River  near: 

description 88-89 

discharge 89, 107 

discharge,  daily 90 

discharge,  monthly 90 

gage  height 89 

Latir  Creek  at — 
mouth,  N.  Mex.: 

discharge 21 

Leona  River  near— 
\'\ aide,  Tex.: 

discharge 106 

Lloyd's  ranch,  N.  Mex., 
Holy  Ghost  Creek  at: 

discharge 106 


Lobatos,  Colo.,  Page. 

Rio  Grande  near: 

description 27-28 

discharge 28 

discharge,  daily 21, 29 

discharge,  monthly 29 

gage  height 21, 28 

seepage 21 

Los  Cerillos,  N.  Mex., 
Galisteo  Creek  at: 

discharge 106 

Los  Cordovas,  N.  Mex., 
Rio  Pueblo  de  Taos  at: 

description 68 

discharge 68 

discharge,  daily 21, 69-70 

discharge,  monthly 70 

gage  height 21, 69 

seepage 21 

Los  Pinos  Creek  at — 
Osier,  Colo.: 

discharge 106 

Map  showing  mean  annual  precipitation  in 

United  States 12 

Map  showing  mean  annual  run-off  in  United 

States 12 

Medio  Creek  near— 
Nambe,  N.  Mex.: 

discharge 106 

Mescalero,  N.  Mex., 
Rio  Tularosa  at: 

description 101 

discharge 102 

gage  height 102 

Mimbres  River  basin,  stream  flow  in 103-105 

Mimbres  River  near— 
Faywood,  N.  Mex.: 

description 103 

discharge 103 

gage  height 104 

Mogote,  Colo., 

Conejos  River  near: 

description 00-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 62 

gage  height 61 

Monte  Vista,  Colo., 
Rio  Alamosa  near: 

description 60 

discharge 60 

gage  height 60 

Monument  Rock,  near  Sante  Fe,  X.  Mex., 
Santa  Fe  Creek  at: 

descripl  ion 74 

discharge 74 

Moorhead,  Tex, 

Pecos  River  near: 

description 86 

discharge 86-87 

discharge,  daily 88 

discharge,  monthly 88 

gage  height 87 
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Nambe,  N.  Mex.,  Page. 

Medio  Creek  near: 

discharge 106 

Nambe  Creek  at: 

discharge 106 

Nambc  Creek  at— 

Nambe,  N.  Mex.: 

discharge 106 

New  Braunfels,  Tex., 

Comal  River  at: 

discharge 106 

New    Mexico,   interior    basins    in,    general 

features  of 100 

stream  flow  in 100-105 

Ortiz,  N.  Mex., 

Rio  San  Antonio  near: 

description 76 

discharge 76 

gage  height 76 

Osier,  Colo. , 

Los  Finos  Creek  at: 

discharge 106 

Padgett,  H.  D.,  work  of 14 

Pecos  River  at  or  near — 

Anton  Chico,  N.  Mex.: 

description 81 

discharge 81, 106 

gage  height 82 

Colonias,  N.  Mex.: 

discharge 106 

Cowles,  N.  Mex.: 

description 79 

discharge 79 

discharge,  daily 80 

discharge,  monthly 81 

gage  height 80 

Dayton,  N.  Mex.: 

description 84 

discharge 84 

discharge,  daily 85 

discharge,  monthly 85 

gage  height 84 

Fort  Sumner,  N.  Mex.: 

discharge 106 

La  Cuesta,  N.  Mex. : 

discharge 106 

Lakewood,  N.  Mex.: 

descrip  tion 85-86 

gage  height 86 

Moorhead,  Tex.: 

description 86 

discharge 86-87 

discharge,  daily 88 

discharge,  monthly 88 

gage  height 87 

Porte  de  Luna,  N.  Mex.: 

discharge 106 

San  Miguel,  N.  Mex.: 

discharge 106 

Santa  Rosa,  N.  Mex.: 

description 82 

discharge 82, 106 

discharge,  daily 83 

discharge,  monthly 83 

gage  height 83 

Pecos  River  basin,  stream  flow  in 79-94 

67443°— wsp  308—13 8 


Penasco  River  at  or  near—  Page. 

Cleve's  ranch,  near  Elk,  N.  Mex.    See 
Elk,  N.  Mex. 
Penasco  River  at  and  near: 
Elk,  N.  Mex.: 

description 93, 94 

discharge 93, 94, 107 

gage  height 94 

Pintada,  N.  Mex., 

Pintada  Canyon  at: 

discharge 107 

Pintada  Canyon  at— 
Pintada,  N.  Mex.: 

discharge 107 

Pojague  Creek  at — 
mouth,  N.  Mex.: 

seepage 21 

Porte  de  Luna,  N.  Mex., 
Pecos  River  near: 

discharge 106 

Precipitation  in  United  States,  mean  annual, 

map  showing 12 

Presidio,  Tex., 

Rio  Grande  above: 

description 37 

discharge 37 

discharge,  daily 39 

discharge,  monthly 39 

gage  height 38 

Rio  Grande  below: 

description 39-40 

discharge 40 

discharge,  daily 41 

discharge,  monthly 42 

gage  height 41 

Price  meters,  views  of 13 

Publications,  lists  of 5, 7, 8 

Questa,  N.  Mex., 

Red  River  near.    See  Rio  Colorado. 
Questa,  N.  Mex., 

Rio  Colorado  above: 

description 63 

discharge 63 

gage  height 64 

Rio  Colorado  below: 

description 64 

discharge 64 

discharge,  daily 21 

gage  height 21, 65 

seepage 21 

Rating  curves  and  tables,  accuracy  of 12 

construction  of 11 

Rio  Alamosa  near- 
Monte  Vista,  Colo.: 

description 60 

discharge 60 

gage    eight 60 

Rio  Chama  at— 
mouth,  N.  Mex.: 

seepage 21 

Rio  Colorado  above— 
Questa,  N.  Mex.: 

description 63 

discharge 63 

gage  height 64 
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Rio  Colorado  below— 

Questa,  N.  Mex.:  Page. 

description 64 

discharge 64 

discharge,  daily 21 

gage  height 21. 65 

seepage 21 

Rio  Fernando  de  Taos  near— 

Taos,  N.  Mex.: 

discharge 106 

Rio  Grande,  seepage  investigations  on 20-21 

Seepage  measurements  on 21 

Rio  Grande  at  or  near — 

Albuquerque,  N.  Mex.: 

seepage 21 

Brownsville,  Tex.: 

description 52 

discharge 52-53 

gage  height 53 

Belen,  N.  Mex.: 

seepage 21 

Bernalillo,  N.  Mex.: 

seepage 21 

Rio  Grande  at  or  near — 

Buckman,  N.  Mex.: 

description 30 

discharge 30 

discharge,  daily 21,31 

discharge,  monthly 32 

gage  height 21, 30-31 

seepage 21 

Rio  Grande  at — 

Cochiti,  N.  Mex.: 

seepage 21 

Rio  Grande  near— 

Creede,  Colo. : 

description 22, 23-24 

discharge 22, 24 

discharge,  daily 23, 25 

discharge,  monthly 23, 25 

gage  height 22, 24 

Del  Norte,  Colo.: 

description 25-26 

discharge 26 

discharge,  daily 27 

discharge,  monthly 27 

gage  height 26 

Devils  River,  Tex. : 

description 44 

discharge 45 

discharge,  daily 46 

discharge,  monthly 46 

gage  height 45-46 

Dunn's  ranch,  N.  Mex.: 

seepage 21 

Eagle  Pass,  Tex.: 

description - 47 

discharge 47 

discharge,  daily 48 

discharge,  monthly 49 

gage  height 48 

El  Paso,  Tex.: 

description 34-35 

discharge 35 

discharge,  daily 36 

discharge,  monthly 37 

gage  height 36 


Rio  Grande  near— Continued. 

Langtry,  Tex.:  page 

description 42 

discharge 42-43 

discharge,  daily 43-44 

discharge,  monthly 44 

gage  height 43 

Laredo,  Tex.: 

description 49 

discharge 49.59 

gage  height 50 

Lobatos,  Colo.: 

description 27-28 

discharge 23 

discharge,  daily 21,29 

discharge,  monthly 29 

gage  height 21, 28 

seepage 21 

Presidio,  Tex.  (above): 

description 37 

discharge 37 

discharge,  daily 39 

discharge,  monthly 39 

gage  height S8 

Presidio,  Tex.  (below): 

description 39-40 

discharge 40 

discharge,  daily 41 

discharge,  monthly 42 

gage  height 41 

Roma,  Tex.: 

description 50 

discharge 51 

gage  height 51-52 

San  Juan,  N.  Mex.: 

seepage 21 

San  Marcial,  N.  Mex.: 

description 32 

discharge 32-33 

discharge,  daily 21, 34 

discharge,  monthly 34 

gage  height 21,33 

seepage 21 

South  Fork,  Colo. : 

discharge 106 

Thirtymile  Bridge,   near   Creede,   Colo. 
See  Creede,  Colo. 

Velarde,  N.  Mex.: 

seepage 21 

Rio  Grande  basin,  stream  flow  in 22-100 

Rio  Grande  (South  Fork)  at— 

South  Fork,  Colo.: 

description 53-54 

discharge 54 

discharge,  daily 55 

discharge,  monthly 55 

gage  height 54 

Rio  Hondo  at— 

mouth,  N.  Mex.: 

seepage 21 

Rio  Jemcz  at— 

mouth,  N.  Mex.: 

seepage 21 

Rio  La  Luz  basin,  stream  flow  in 102-103 
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Page. 
Rio  La  Luz  near- 
La  Luz,  N.  Mex.: 

description . .      102 

discharge 102 

gage  height 103 

Rio  Lucero  near — 
Taos,  N.  Mex.: 

description 71 

discharge 71 

discharge,  daily 72 

discharge,  monthly 72 

gage  height 71 

Rio  Pueblo  de  Taos  at  or  near — 
Los  Cordovas,  N.  Mex.: 

description 68 

discharge 68 

discharge,  daily 21, 69-70 

discharge,  monthly 70 

gage  height 21, 69 

seepage 21 

Taos,  N.  Mex.: 

description 66 

discharge 67 

discharge,  daily 67-68 

discharge,  monthly 68 

gage  height 67 

Rio  Puerco,  N.  Mex., 
Rio  Puerco  at: 

description 77 

discharge 77 

gage  height 77 

Rio  Puerco  at  or  near- 
La  Joya,  N.  Mex.: 

description 77 

discharge 78 

gage  height 78 

mouth,  N.  Mex.: 

seepage 21 

Rio  Puerco  at— 

Rio  Puerco,  N.  Mex.: 

description 77 

discharge 77 

gage  height 77 

Rio  Ruidoso  near — 
Glencoe,  N.  Mex.: 

description 91-92 

discharge 92 

gage  height 92 

Ruidoso,  N.  Mex.: 

description 92 

discharge 93, 107 

gage  height 93 

Rio  Salado  at— 

mouth,  N.  Mex.: 

seepage 21 

Rio  Salado  basin,  stream  flow  in 97-98 

Rio  Salado  near — 

Guerrero,  Tamaulipas,  Mexico: 

description 97 

discharge 97 

gage  height 98 

Rio  San  Antonio  near- 
Ortiz,  N.  Mex.: 

description 76 

discharge 76 

gage  height 76 


Page. 

R  io  San  Juan  basin,  stream  flow  in 98-100 

Rio  San  Juan  near- 
Santa  Rosalia  ranch,  Tamaulipas,  Mexico: 

description 98 

discharge 99 

gage  height 99-100 

Rio  Tularosa  at  or  near- 
Bent,  N.  Mex.: 

description 100-101 

discharge 101 

gage  height 101 

Mescalero,  N.  Mex.: 

description 101 

discharge 102 

gage  height 102 

Rio  Tularosa  basin,  stream  flow  in 100-102 

Rio  Vallecitos  at — 

Vallecitos,  N.  Mex.: 

description 73 

discharge 74 

gage  height 74 

Roma,  Tex., 

Rio  Grande  near: 

description 50 

discharge 51 

gage  height 51-52 

Ruidoso,  N.  Mex., 
Rio  Ruidoso  near: 

description 92 

discharge 93, 107 

gage  height 93 

Run-off,  definition  of 8, 9 

Run-off  in  United  States,  mean  annual,  map 

showing 12 

Russell,  G.  H.,  work  of 14 

Saguache,  Colo., 

Saguache  Creek  near: 

description 55-56 

discharge 56 

discharge,  daily 57 

discharge,  monthly 57 

gage  height 56 

Saguache  Creek  near— 
Saguache,  Colo.: 

description 55-56 

discharge 56 

discharge,  daily 57 

discharge,  monthly 57 

gage  height 56 

San  Antonio,  Tex., 

San  Antonio  River  at: 

discharge 106 

San  Antonio  Creek  near — 
Antonito,  Colo.: 

discharge 106 

Cowles,  N.  Mex.: 

discharge 106 

San  Antonio  River  at— 
San  Antonio,  Tex.: 

discharge 106 

San  Cristobal  Creek  at— 
Kennedy,  N.  Mex.: 

discharge 106 

San  Felipe  Creek  at— 
Del  Rio,  Tex.: 

discharge 107 
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San  Jose  River  near—  Page. 

Suwanee,  N.  Mex.: 

description 78 

discharge 79 

gage  height 79 

San  Juan,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

San  Luis,  Colo., 

Culebra  River  at: 

description 63 

discharge,  monthly 63 

San  Luis  Creek  at — 
Villa  Grove,  Colo.: 

description 57-58 

discharge 58 

discharge,  daily 58 

discharge,  monthly 59 

gage  height 58 

San  Marcial,  N.  Mex., 
Rio  Grande  near: 

description 32 

discharge 32-33 

discharge,  daily 21, 34 

discharge,  monthly 34 

gage  height 21,33 

seepage 21 

San  Miguel,  N.  Mex., 
Pecos  River  at: 

discharge 106 

Santa  Clara  Creek  at — 
mouth,  N.  Mex.: 

seepage 21 

Santa  Cruz  Creek  at— 
mouth,  N.  Mex.: 

seepage 21 

Santa  Fe,  N.  Mex.: 
Santa  Fe  Creek  at— 

description 75 

discharge 75,106 

gage  height 75-76 

See  also  Monument  Rock. 
Santa  Fe  Creek  at  or  near  — 
La  Banada,  N.  Mex.: 

discharge 106 

Monument  Rock,  near  Santa  Fe,  N.  Mex.: 

description 74 

discharge 74 

Santa  Fe,  N.  Mex.: 

description 75 

discharge 75, 106 

gage  height 75-76 

See  also  Monument  Rock. 
Santa  Fe-Pecos  trail,  N.  Mex., 
I  );irk  Canyon  at: 

discharge 107 

El  Macho  Creek  at: 

discharge 107 

Santa  Maria  Lake,  Colo., 
Clear  Creek  at: 

discharge 106 

Santa  Rosa,  N.  Mex., 
Pecos  River  at: 

description 82 

discharge 82, 106 


Santa  Rosa,  N.  Mex.— Continued.  Page. 

Pecos  River  at— Continued. 

discharge,  daily 83 

discharge,  monthly 83 

gage  height 83 

Santa  Rosalia  ranch,  Tamaulipas,  Mexico, 
Rio  San  Juan  near: 

description 98 

discharge 99 

gage  height 99-100 

Second-feet,  definition  of 9 

Seepage  investigations  on  the  Rio  Grande...  20-21 

Seguin,  Tex., 

Guadalupe  River  at: 

discharge 106 

South  Fork,  Colo., 

Rio  Grande  (South  Fork)  at: 

description 53-54 

discharge 54, 106 

discharge,  daily 55 

discharge,  monthly 55 

gage  height 54 

Stevens  Creek  near- 
Fort  Bayard,  N.  Mex.: 

description 105 

gage  height 105 

Stewart,  J.  B.,  work  of 14 

Stream  measurement,  accuracy  of 12-13 

publications  on,  by  United  States  Geolog- 
ical Survey 5, 7, 8 

Suwanee,  N.  Mex., 

San  Jose  River  near: 

description 78 

discharge 79 

gage  height 79 

Tables,  explanation  of 11-12 

Tamaulipas,  Mexico.     See  Guerrero,  Mexico; 

Santa  Rosalia  ranch,  Mexico. 
Taos,  N.  Mex., 

Rio  Fernando  de  Taos  at: 

discharge 106 

Rio  Lucero  near: 

description 71 

discharge 71 

discharge,  daily 72 

discharge,  monthly 72 

gage  height 71 

Rio  Pueblo  de  Taos  near: 

description 66 

discharge 67 

discharge,  daily 67-68 

discharge,  monthly 68 

gage  height 67 

Terms,  definitions  of 8-9 

Tesuque  Creek  at— 

Tesuque  Pueblo,  N.  Mex.: 

discharge 106 

Tesuque  Pueblo,  N.  Mex., 
Tesuque  Creek  at: 

discharge 106 

Texas  Club,  Colo., 
Clear  Creek  at: 

discharge 106 
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Thirtymile  Bridge,  near  Creede,  Colo.    See 

Creede,  Colo  Page. 

Truchas  River  at— 
mouth,  N.  Mex.: 

seepage 21 

Tuttle,  A.  H.,  work  of 14 

Uvalde,  Tex., 

Leona  River  near: 

discharge 106 

Vallecitos,  N.  Mex., 
Rio  Vallecitos  at: 

description 73 

discharge 74 

gage  height 74 

Velarde,  N.  Mex., 
Rio  Grande  at: 

seepage 21 

Villa  Grove,  Colo., 
Kerber  Creek  near: 

description 59 

discharge 59 

gage  height 59 


Villa  Grove,  Colo.— Continued. 

San  Luis  Creek  at:  Page. 

description 2  7-58 

discharge 58 

discharge,  daily 58 

discharge,  monthly 59 

gage  height 58 

Waco,  Tex., 

Brazos  River  at: 

description 14 

discharge 14 

discharge,  daily 15 

discharge,  monthly 16 

gage  height 15 

Waha,  H.  B.,  work  of 14 

Walters,  M.  I.,  work  of 14 

Willow  Creek  at— 
Cowles,  N.  Mex.: 

discharge 106 

Wiminer,  O.  M.,  work  of 14 

Wood,  B.  D.,  work  of 14 

Work,  subdivision  of 14 
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AUTHORITY  FOR  INVESTIGATIONS. 

This  volume  is  Part  IX  of  a  series  of  1 2  reports  presenting  results  of 
measurements  of  flow  made  on  certain  streams  in  the  United  States 
during  the  calendar  year  1911.     The  reports  are  listed  below. 
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Part  .<* 

No. 

Title. 

Part  .a 

No. 

Title. 

I 

301 

North  Atlantic  coast. 

VI 

306 

Missouri  River  basin. 

II 

302 

South  Atlantic  coast  and  eastern 

VII 

307 

Lower  Mississippi  River  basin. 

Gulf  of  Mexico. 

VIII 

308 

Western  Gulf  of  Mexico. 

III 

303 

Ohio  River  basin. 

IX 

309 

Colorado  River  basin. 

IV 

304 

St.  Lawrence  River  basin. 

X 

310 

Great  Basin. 

V 

305 

Upper  Mississippi  River  and  Hud- 

XI 

311 

Pacific  coast  in  California. 

son  Bay  basins. 

XII 

312 

North  Pacific  coast. 

o  For  the  purpose  of  uniformity  in  the  presentation  of  reports,  a  general  plan  has  been  agreed  upon  by 
the  United  States  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has 
been  divided  into  12  parts,  whose  boundaries  coincide  with  natural  drainage  lines  indicated  by  the  parts 
of  the  report. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  year  ending  June  30: 

1895 $12,  500 

1896 20,  000 

1897  to  1900,  inclusive 50,  000 

1901  to  1902,  inclusive 100,  000 

1903  to  1906,  inclusive 200,  000 

1907  150, 000 

1908  to  1910,  inclusive 100,  000 

1911  to  1913,  inclusive 150, 000 
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In  the  execution  of  the  work  various  private  and  State  organiza- 
tions have  cooperated.  Acknowledgments  for  such  cooperation  are 
made  on  page  15,  and  also  in  connection  with  the  description  of 
each  station  affected  by  the  cooperative  work. 

PUBLICATIONS. 

Measurements  of  stream  flow  have  been  made  at  more  than  2,000 
points  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
the  Hawaiian  Islands.  During  191 1  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizations  at  about  1,500 
points  in  the  United  States,  and  many  discharge  measurements  were 
made  at  other  points.  In  connection  with  this  work  data  were  also 
collected  in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country  and 
will  be  made  available  in  the  regular  surface  water-supply  papers 
from  time  to  time.  A  complete  list  of  the  gaging  stations  maintained 
by  the  Survey  to  and  including  1910  and  a  list  of  the  papers  relating 
to  the  water  supply  of  the  country  has  been  published  by  the  Survey 
as  Water-Supply  Paper  280.  An  index  to  the  reports  containing 
stream-flow  measurements  prior  to  1 904  has  been  published  as  Water- 
Supply  Paper  119. 

For  each  calendar  year  there  has  been  prepared  a  report  embodying 
the  stream-flow  data  collected  during  that  year,  which  has  been  pub- 
lished either  as  a  part  of  the  annual  report  of  the  Director,  as  a  bulle- 
tin, or  as  a  water-supply  paper,  as  shown  by  the  following  table: 

Strmm-Jlow  data  in  reports  of  the  United  States  Geological  Survey. 
[A=  Annual  Report;  B=Bulletin;  WS=  Water-Supply  Paper.] 


Report. 


Character  of  data. 


Year. 


10th  A,  pt.  2. 
11th  A,  pt.  2. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 


B  131 

16th  A,  pt.  2. 
B140 


WS11 

18th  A,  pt.  4. 

WS15 


WS16. 


19th  A,  pt.  4. 

WS27 

WS28 


Descriptive  information  only. 
Monthly  discharge 


.do. 


Mean  discharge  in  second-feet 

Monthly  discharge  (long-time  records,  1871  to  1893) ." 

Descriptions,  measurements,  gage  heights,  and  ratings 

Descriptive  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years.) 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Descriptions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  junction  of  Missouri  and  Platte,  and  western 

I  nited  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-t  ime  records). 
Measurements;  ratings,  and  gage  heights,  eastern  United  States, 

eastern  Mississippi  River,  and  Missouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  United  States. 


1884  to  Sep- 
tember, 1890. 

1884  to  June  30, 
1891. 

1884  to  Dec.  31, 
1892. 

1888  to  Dec.  31, 
1893. 

1893  and  1894. 

1895. 


1895  and  1896. 


1897. 

1897. 
1898. 
1898. 
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Report. 


20th  A,  pt.  4.. 
WS  35  to  39... 
21st  A,  pt.  4... 
WS  47  to  52... 
22d  A,pt.  4... 

WS65,  66 

WS75 

WS  82  to  85... 
WS  97  to  100.. 
WS  124  to  135. 
WS  165  to  178. 
WS  201  to  214. 
WS  241  to  252. 
WS  261  to  272. 
WS  281  to  292. 
WS  301  to  312. 


Character  of  data. 


Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings . 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings . 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings . 

Monthly  discharge 

Complete  data 

do 


Complete  data,  except  descriptions. 
Complete  data 

do 


Year. 


1899. 

1899. 

1900. 

1900. 

1901. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 


Note.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitney ville,  Me.,  1903  to 
1911,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  and  301,  which  contain  records  for  the  New  England  streams 
from  1903  to  1911. 

Numbers  of  water-supply  papers  containing  results  of  stream  measurements,  1899-1911. 


1899  a 

1900  o 

35 

47,  c48 

g  35, 36 

48 

36 

48,  A  49 

36 

49 

36 

49 

k  36, 37 

49, 1  50 

37 

50 

37 

50 

«37,38 

50 

38,o39 

51 

38,9  39 

51 

38 

51 

1901 

1902 

65.  75 

82 

65,75 

g  72, 83 

65,75 

83 

65,75 

*82,83 

/  65, 66,  75 

/83,85 

66,75 

84 

j  65, 66, 75 

;83,84 

66,75 

84 

66,75 

85 

66,75 

85 

66,75 

85 

66,75 

85 

1903 


1904 


North  Atlantic  coast  (St.  John 
River  to  York  River) 

South  Atlantic  coast  and  eastern 
Gulf  of  Mexico  (James  River 
to  the  Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  of  Mexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  l'acific  coast 


0  97,98 


97 

5,99,100 

99 

^98,99 


L00 
L00 

hid 
LOO 


d  124,  «125,/126 


/ 126, 127 
128 

129 

j  128, 130 

130. m  131 

1 128, 131 

132 

133 

133, V  134 

134 

135 


a  Rating  tables  and  index  to  Water-Supply  Tapers  35-39  contained  in  Water-Supply  Paper  39. 
b  Rating  tables  and  index  to  Water-Supply  Papers  47-52  and  data  on  precipitation,  wells,  and  irrigation 
in  California  and  Utah  contained  in  Water-Supply  Paper  52. 
c  Wissachickon  and  Schuylkill  rivers  to  James  River. 
d  New  England  rivers  only. 
e  Hudson  River  to  Delaware  River,  inclusive. 
/  Susquehanna  River  to  Yadkin  River,  inclusive. 
g  James  River  only, 
ft  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawrence  River  proper. 
3  Tributaries  of  Mississippi  from  east. 
*  Gallatin  River. 

I  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  junction  with  Platte. 
m  Platte  and  Kansas  rivers. 

n  Green  and  Gunnison  rivers  and  Grand  River  above  junction  with  Gunnison. 
o  Mohave  River  only. 

V  Great  Basin  in  California,  excepting  Truckee  and  Carson  drainage  basins. 
0  Kings  and  Kern  rivers  and  south  Pacific  coast  drainage  basins. 
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Numbers  of  water-supply  papers  containing  results  of  stream  measurements,  1899-1911 — 

Continued. 


1905 


North  Atlantic  coast  (St.  John 
River  to  York  River) 

South  Atlantic  coast  and  eastern 
Gulf  of  Mexico  (James  River  to 
the  Mississippi) 

Ohio  River  Basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  of  Mexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


al65, al66,  &167 


c 167, 168 


170 

171 
172 

d  169, 173 
174 

175,6  177 

176,  / 177 

177 

0  177, 178 


1906 

1907-8 

1909 

1910 

c  201,  *>202,  c203 

241 

261 

281 

c 203, 204 

242 

282 

282 

205 

243 

263 

2.s3 

206 

244 

264 

284 

207 

245 

265 

285 

208 

246 

266 

286 

d  205, 209 

247 

267 

287 

210 

248 

268 

288 

211 

249 

269 

289 

212,/  213 

250,/ 251 

270,/ 271 

290 

213 

251 

271 

291 

214 

252 

272 

292 

1911 


301 


302 
303 

304 

305 
306 
307 
308 
309 
310 
311 
312 


a  New  England  rivers  only. 

l>  Hudson  River  to  Delaware  River,  inclusive. 

c  Susquehanna  River  to  Yadkin  River,  inclusive. 

d  Tributaries  of  Mississippi  from  east. 

«  Below  junction  with  Gila. 

/  Great  Basin  in  California,  excepting  Truckee  and  Carson  drainage  basin. 

g  Rogue,  Umpqua,  and  Siletz,  rivers  only. 


DEFINITION    OF    TERMS. 

The  volume  of  water  flowing  in  a  stream — the  " run-off"  or  " dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  depth  in  inches,  and  acre-feet.  They  may  be  defined  as 
follows : 

" Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use 
of  the  factors  given  in  the  following  table  of  equivalents. 

"  Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"  Run-off  (depth  in  inches) "  is  the  depth  to  which  the  drainage  area 
would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation  work. 
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CONVENIENT  EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations : 

Table  for  converting  discharge  in  second-feet  per  square  mile  into  run-off  in  depth  in  inches 

over  the  area. 


Discharge 
(second- 
feet  per 
square 
mile). 

Run-off  depth  in  inches. 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
. 07438 
.11157 
. 14876 
.  18595 
. 22314 
. 26033 
.  29752 
.33471 

1.041 

2.083 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 
10.  041 

1.153 
2.306 
3.459 
4.612 
5.764 
6.917 
8.070 
9.223 
10. 376 

2 

3 

4 

5 

6 

7.... 

8... 

9 

Note.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Discharge 
(second- 
feet). 

Run-off  in  acre-feet. 

1  day. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

2 

3 

4 

5. 

6... 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.  6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
.   115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

59.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4 

8.. 

9.... 

Note. — For  partial  month  multiply  values  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for 
one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second -feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
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100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  ]  .55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1£  horsepower  equals  about  1  kilowatt. 

.     ,                                  .',,       Sec.-ft.Xfallinfeet 
To  calculate  water  power  quickly:  ^j =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OF  DATA. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily 
discharges,  table  of  monthly  and  yearly  discharges  and  run-off.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also-  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day,  usually  in  the  morning  and  in  the  evening.  The 
gage  height  given  in  the  table  represents  the  elevation  of  the  surface 
of  the  water  above  the  zero  of  the  gage.  All  gage  heights  affected 
by  the  presence  of  ice  in  the  streams  or  by  backwater  from  obstruc- 
tions are  published  as  recorded,  with  suitable  footnotes.  The  rating 
table  is  not  applicable  for  such  periods  unless  the  proper  corrections 


U    S-   GEOLOGICAL    SURVEY 
GEORGE   OTIS   SMITH,   OIRECTOR 


WATER-SUPPLY    PAPER    309      PLATE 


MAP  OF  UNITED  STATES,  SHOWING  MEAN  ANNUAL  PRECIPITA1  [ON 

Blue  lines  and  figures  indicate  average  annual  precipitation  in  depth  in  inches 


Unrt«d  Sl»Ui  Gtolog'ctl  Sj 


U.   S.   GEOLOGICAL    SURVEY 
GEORGE   OTIS   SMITH,  DIRECTOR 


WATER-SUPPLY    PAPER    309      PLATE 


MAP  OF  UNITED  STATES,  SHOWING  MEAN  ANNUAL  RUN-OFF 
Blue  lines  and  figures  indicate  average  annual  run-off  in  depth  in  inches 


EXPLANATION   OF   DATA.  13 

to  the  gage  heights  are  known  and  applied.  Attention  is  called  to 
the  fact  that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and 
has  no  relation  to  zero  flow  or  the  bottom  of  the  river.  In  general, 
the  zero  is  located  somewhat  below  the  lowest  known  flow,  so  that 
negative  readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report,  but  can  be  determined  from  the  tables  of  daily  gage 
heights  and  daily  discharge,  as  follows : 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates  and 
discharge  in  second-feet  as  abscissas.  Then  tabulate  a  number  of 
gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  discharge  table  and  plot  the  values  on 
cross-section  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  discharge  measurements. 
After  drawing  the  rating  curve,  a  table  can  be  developed  by  scaling 
off  the  discharge  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  shall 
always  be  increasing  or  constant,  except  for  known  backwater 
periods. 

The  table  of  daily  discharges  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise in  the  column  at  "Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second 
during  the  month.  On  this  the  computations  for  the  remaining  col- 
umns, which  are  defined  on  page  10,  are  based. 

The  field  methods  used  in  the  collection  of  the  data  presented  in 
this  series  of  reports  are  described  in  the  introductory  sections  of 
Water-Supply  Papers  261  to  272,  inclusive,  "Surface  water  supply  of 
the  United  States,  1909."  Plates  I  and  II  show  the  average  precip- 
itation and  run-off  in  the  United  States  as  determined  from  the 
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measurements  of  stream  flow  made  by  the  Geological  Survey  and 
records  of  rainfall  collected  by  the  Weather  Bureau;  Plate  III 
shows  typical  gaging  stations,  indicating  the  method  of  suspending 
the  current  meter;  Plate  IV  shows  current  meters  x  used  in  the  work. 

ACCURACY    AND     RELIABILITY     OF     FIELD     DATA    AND 
COMPARATIVE  RESULTS. 

The  accuracy  of  steam-flow  data  depends  primarily  on  the  natural 
conditions  at  the  gaging  station  and  on  the  methods  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on  the 
degree  of  permanency  of  channel  and  of  permanency  of  the  relation 
between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  and,  third,  to  errors 
due  to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  "  well  defined  "  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  5  per  cent;  "fairly 
well  defined,"  within  10  per  cent;  " poorly  defined"  or  " approxi- 
mate" within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  column,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  wit  lain  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law,  but  also  to 

1  See  Uoyt,  J.  C,  and  others;  Use  and  care  of  current  meter  as  practiced  by  the  United  States  Geological 
Survey:  Trans.  Am.  Soc.  Civil  Eng.,  vol.  66, 1910,  p.  70. 
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afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 

COOPERATION  AND  ASSISTANCE. 

The  stream  gaging  work  in  Colorado,  Wyoming,  Utah,  and  New 
Mexico  was  conducted  in  cooperation  with  National  bureaus  and 
State  organizations  and  was  assisted  by  many  private  parties. 

The  United  States  Forest  Service  provided  a  hydrographer  for 
measuring  the  streams  on  the  national  forests  and  also  furnished 
records  of  gage  heights. 

The  United  States  Reclamation  Service  furnished  the  field  data 
for  a  number  of  stations  in  the  Grand  River  basin. 

The  United  States  Weather  Bureau  furnished  the  gage  heights  for 
Grand  River  near  Fruita. 

The  State  engineer  of  Colorado,  Mr.  C.  W.  Comstock,  cooperated 
in  the  maintenance  of  a  number  of  stations  on  Grand  River  and  fur- 
nished the  complete  records  for  many  other  stations,  mostly  those  in 
the  Yampa,  White,  and  San  Juan  basins. 

The  territorial  engineer  of  New  Mexico,  Mr.  C.  D.  Miller,  paid  the 
field  expenses  incurred  at  the  stations  in  San  Juan  basin,  and  was 
instrumental  in  obtaining  cooperation  with  a  number  of  private 
parties. 

The  State  engineer  of  Utah,  Mr.  Caleb  Tanner,  cooperated  in  main- 
taining stations  in  that  State. 

Special  acknowledgments  are  due  Mr.  Horace  W.  Sheley,  consulting 
engineer,  for  assistance  in  stream-gaging  work  in  Utah;  the  Denver 
Reservoir  Irrigation  Co.  for  records  on  Fraser  River  near  Fraser, 
Colo.,  the  San  Juan  Power  &  Light  Co.,  for  records  of  flow  of  San  Juan 
River;  the  Colorado  Yule  Marble  Co.,  for  the  field  data  for  Crystal 
River  at  Marble,  Colo.;  the  Central  Colorado  Power  Co.,  for  auto- 
matic gage  on  Grand  River  at  Glenwood  Springs  and  the  gage  records 
during  the  first  half  of  the  year;  the  Eden  Irrigation  Co.,  for  field 
data  for  the  Big  Sandy  River  at  Poston's  ranch,  near  Big  Sandy,  Wyo. 

The  Socorro  Mines  Co.  furnished  records  of  flow  of  Whitewater 
Creek  near  Mogollon,  N.  Mex, 
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DIVISION   OF  WORK. 

Field  data  for  the  Grand  Eiver  drainage  basin  were  collected  under 
the  direction  of  W.  B.  Freeman,  district  engineer,  by  J.  B.  Stewart, 
E.  O.  Christiansen,  G.  H.  Russell,  junior  engineers,  and  H.  B.  Waha 
and  O.  M.  Wimmer,  Forest  Service  hydrographers. 

Field  data  for  the  San  Juan  and  Gila  river  basins  in  New  Mexico 
were  collected  by  G.  H.  Russell,  under  the  direction  of  W.  B.  Freeman, 
district  engineer,  and  C.  D.  Miller,  Territorial  engineer. 

Field  data  for  all  stations  in  Arizona  have  been  collected  under  the 
direction  of  W.  B.  Clapp  and  H.  D.  McGlashan,  by  C.  C.  Jacob. 

Field  data  in  the  Colorado  basin  in  Utah  were  collected  under  the 
direction  of  E.  C.  La  Rue  and  G.  C.  Baldwin,  by  J.  C.  Dort,  G.  H. 
Canfield,  and  Leonard  Tanner.  Rating  curves  and  many  of  the 
estimates  were  made  under  the  direction  of  Robert  Follansbee  and 
E.  A.  Porter,  by  G.  A.  Gray,  Raymond  Richards,  and  C.W.  Bennett. 

The  completed  data  were  prepared  for  publication  by  H.  D.  Padgett. 
The  report  has  been  edited  by  Mrs.  B.  D.  Wood. 

GREEN  RIVER  AND   THE  MAIN  COLORADO. 

GREEN  RIVER  NEAR  KENDALL,  WYO. 

Location. — At  Kendall  forest  ranger  station,  in  sec.  23,  T.  38  N.,  R.  110  W.,  on  the 
southern  border  of  the  Yellowstone  National  Forest,  about  6  miles  north  of  Ken- 
dall post  office.  Nearest  tributary,  Gypsum  Creek,  enters  a  short  distance  below 
the  station. 

Records  available. — August  3,  1910,  to  November  G,  1911. 

Drainage  area. — Not  measured. 

Gage. — Chain  gage.  Datum  was  raised  2.52  feet  September  24,  1910,  and  all  previous 
records  corrected  by  that  amount. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater,  and  records  are  discontinued  during  the  winter 
months. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Green 
River  of  354  second-feet,  practically  all  below  the  station. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  are  con- 
sidered reliable. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Green  Hirer  near  Kendall,  Wyo.,  in  1911. 


Date. 

llydrographer. 

Gape 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May      23 
24 
25 

Wimmer  and  Belknap 

do 

do 

Feet. 
3.  IS 
3.60 
3.75 

Sec.-ft. 
470 
563 
698 

June 2 7 
Aug.   1 

Sept.17 

G.  E.  Belknap 

do 

Belknap  and  Hill 

Feet. 

4.60 
3.60 
3.00 

Sec.-ft. 
1,510 
664 
236 

GREEN    RIVER   AND   THE    MAIN    COLORADO. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Green  River  near  Kendall,  Wyo. 

for  1910. 

[Albert  Hill,  observer.] 


August. 

September. 

October. 

Day. 

August. 

September. 

October. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage  1   Dis- 
height.  charge. 

Gage 
height. 

Dis- 
charge. 

1 

16 

1 

2 

3.75 

700 

2.85 

2.8 

2.8 

135 

110 
110 

17 

3.1 

260 

18.... 
19 

3.3 

380 

4.... 

2.75 
2.8 

85 

5 

20.... 

21.... 
22 

3.5 
3.5 

510 
510 

110 

C 

3.0 
2.9 

210 
160 

2.8 
2.8 

2.8 
2.8 
2.8 

2.8 
2.75 
2.8 
2.75 

110 
110 
110 
110 
110 

110 
85 
110 

85 

7 

3.05 

235 

2.7 
2.8 

60 

8 

23.... 
24 

3.4 

440 

110 

0 

3.5 

3.4 

3.4 
3.5 
3.5 
3.5 

510 

440 

440 
510 
510 
510 

2.85 

135 

3.0 

210 

10 

25 

2.8 
2.8 

110 

11 

26 

110 

12 

27 

13... 

28 

14 

29 

2.85 

135 

15 

30 

31 

Daily  gage  height,  in  feet,  of  Green  River  near  Kendall,  Wyo.,  for  1911. 
[Albert  Hill,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.0 

4.2 

4.6 
4.5 

3.1 
3.1 
3.2 
3.2 
3.2 

3.2 
3.2 
3.1 
3.1 
3.0 

3.0 

""To" 

3.0 
3.0 

2.9 
2.9 
2.9 
3.0 

2 

2.8 

3. 

2.8 

4... 

2.8 

5... 

4.35 

4.4 
4.5 
4.7 

2.8 

6 

2.8 

7 

3.2 
3.35 
3.4 
3.3 

3.3 

3.3 

3.55 

3.5 

3.5 

3.5 

3.45 

3.4 

3.45 

3.3 

3.3 

3.3 

3.45 

3.6 

3.75 

'"3.'o" 
3.5 
3.5 
3.8 

4.7 

4.8 

3.35 
3.3 
3.3 
3.3 

3.4 
3.4 
3.4 
3.4 
3.4 

8 

9 

10 

4.5 

4.5 
4.8 
5.0 
5.2 
5.4 

5.6 
5.8 
5.9 
5.9 

5.8 

4.3 
4.3 

4.4 
4.4 
4.4 
4.4 

11 

12 

'"i'i" 

3.1 
3.1 
3.0 
2.9 

3.0 
3.0 
3.0 

13 

14 

15... 

16  .. 

17... 

18... 

19.... 

20 

21 

2.9 
2.9 
2.9 
2.9 

22 

5.  7 
5.6 
5.4 
5.2 

4.8 
4.6 
4.6 
4.7 
4.6 

3.9 
3.7 
3.7 
3.7 

3.35 
3.3 
3.25 
3.2 

3.1 
3.1 
3.1 
3.1 
3.1 

23  . 

24 

25 

26 

2.85 
2.9 
2.9 
2.85 

2.9 

27 

28 

2.9 
2.9 
2.95 

29 

30 

31 

l 

8174°— wsp  309—14- 
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Daily  discharge,  in  second-feet,  of  Green  River  near  Kendall,  Wyo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

900 
1,080 

1,460 
1,360 

260 
260 
320 
320 
320 

320 
320 
260 
260 
210 

""2i6" 
210 
210 

160 
160 
160 
210 

2  .              

110 

3                

110 

4                

110 

5                  

1,220 

1,260 
1,360 
1,560 

110 

6               

110 

7             

320 
410 
440 
380 

380 
380 
545 
510 

475 
475 

380 
475 

700 

sio" 

510 
510 
740 

1,560 
1,660 

410 
380 
380 
380 

440 
440 
440 
440 

440 

8               

9                  

10                  

1,360 

1,360 
1,660 
1,880 
2,110 
2,350 

2,600 
2,870 

3,010 

1,170 
1,170 

1,260 
1,260 

1,260 

11                   

12                  

"*260' 

260 
260 
210 
160 

210 
210 
210 

13                    

14                     

17                     

19                  

160 
160 
160 
160 

22                 

2,730 
2,600 
2,350 
2,110 

1,660 
1,460 
1,460 
1,560 
1,460 

"i,6so* 

820 
660 
660 
660 

410 
380 
350 
320 

260 
260 
260 
260 
260 

23...        

24...          

25 

26 

135 
160 

160 

27 

160 
160 
185 

29...      

30 

Note.— Daily  discharge  determined  from  a  fairly  well-defined  rating  curve. 

GREEN  RIVER  NEAR  BRIDGEPORT,  UTAH. 

Location. — At  the  ferry  of  the  Jarvis  or  Park  Live  Stock  Co.  in  sec.  3,  T.  1  N.,  R.  25 
E.,  Salt  Lake  base  and  meridian,  3  miles  south  of  the  town  of  Bridgeport,  Utah. 

Records  available.— October  12,  1911,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Staff,  consisting  of  two  vertical  sections  and  one  inclined  section. 

Channel. — Gravel  and  sand;  may  shift  at  high  stages. 

Discharge  measurements. — Made  from  the  ferryboat. 

Winter  flow. — Relation  of  gage  height  to  discharge  is  affected  by  ice  during  the 
winter  months. 

Diversions. — None. 

Accuracy. — Estimates  may  be  considered  excellent  for  the  range  of  stage  for  which 
gage  heights  are  available. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  E.  C.  La  Rue: 
October  13,  1911:  Gage  height,  3.45  feet;  discharge,  968  second-feet. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Green  River  near  Bridgeport, 

Utah,  for  1911. 

[Carl  E.  Johnson,  observer.] 


Day. 

October. 

November. 

Decem- 
ber. 

Day. 

October. 

November. 

Decem- 
ber. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

1 

3.25 
3.25 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

845 
845 
810 
810 
810 

810 
810 
810 
810 
810 

810 
810 
810 
810 
810 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

3.4 
3.4 
3.4 
3.4 
3.35 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

950 
950 
950 
950 
915 

880 
880 
880 
880 
880 

880 
880 
880 
880 
880 
880 

3.2 

3.2 

3.25 

3.25 

3.3 

3.4 
3.4 
3.4 
3.3 
3.3 

3.25 
3.2 
3.0 
3.0 
3.0 

810 
810 
845 
845 
880 

950 
950 
950 
950 
880 

845 
810 

3.0 

2 

3.0 

3 

3.0 

4 

3.0 

5 

3.0 

6 

3.0 

7 

3.0 

8 

3.0 

9 

3.0 

10 

3.0 

11 

3.0 

12 

13 

14 

15 

3.5 
3.45 
3.4 
3.4 

1,020 
985 
950 
950 

3.0 
3.0 
3.0 
3.0 
3.0 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Nov.  28  to  Dec.  31.    Daily  dis- 
charge determined  from  a  rating  curve  well  defined  for  all  stages. 

Monthly  discharge  of  Green  River  near  Bridgeport,  Utah,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October  12-31 

1,020 
950 

880 

<i915 

822 
&580 

36, 300 
48,900 
35,700 

A. 

November 

B. 

December 

C. 

a  Discharge  Nov.  28-30  estimated  at  640  second-feet. 


Estimated. 


GREEN  RIVER  NEAR  ELGIN,1  UTAH. 

Location. — At  the  highway  bridge  200  feet  upstream  from  the  Denver  &  Rio  Grande 
Railroad  bridge  at  Green  River  railroad  station  near  Elgin,  Utah,  in  sec.  15,  T.  21 
S.,  R.  16  E.,  Salt  Lake  base  and  meridian. 

Records  available.— October  21,  1894,  to  October  15,  1899;  February,  1905,  to 
December  31,  1911. 

Drainage  area. — 38,200  square  miles. 

Gage. — Chain  gage  attached  to  bridge. 

Channel. — Somewhat  shifting;  divided  by  the  highway  bridge  into  three  sections, 
each  168  feet  wide. 

Discharge  measurements. — Formerly  made  from  the  railroad  bridge  and  from  a 
near-by  ferry;  now  they  maybe  made  from  the  highway  bridge,  where  measuring 
conditions  are  very  favorable. 

Winter  flow. — Ice  usually  exists  at  the  station  during  December,  January,  and  Feb- 
ruary, and  affects  the  relation  of  gage  height  to  discharge. 

Diversions. — The  gaging  station  is  located  below  all  important  diversions. 

Accuracy. — Fair  only,  owing  to  shifting  character  of  stream  bed. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

i  Described  in  the  earlier  reports  as  near  "  Blake."   The  name  of  the  post  office  was  later  changed  to  E  lgin. 
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Discharge  measurements  of  Green  River  near  Elgin,    Utah,  in  1910  and  1911. 


Date. 

Hydrographcr. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

1910. 
Dec.     3 

G.  H.  Canfield 

G.  H.  Canfield 

Feet. 
5.52 

7.32 

Sec.-ft. 
2,280 

5,730 

1911. 
Julv    20 
Sept.  16 
Oct.    20 

J.C.Dort 

Feet. 
6.93 
4.79 
5.65 

Sec.-ft. 
6,280 
1,753 
2,940 

1911. 
Mar.  31 

do 

do 

Note.— Considerable  angle  of  current  was  noted  Sept.  16  and  Oct.  20,  and  previous  measurements  have 
been  reduced  accoidingly. 

The  following  computations  of  discharge  made  in  the  office  for  periods  from  April  1 
to  December  20, 1911,  have  been  used  in  connection  with  the  current-meter  measure- 
ments in  constructing  the  rating  curve. 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Feet. 
7.15 
8.46 
9.56 
4.63 

Sec.-ft. 
5,260 
9, 210 
13, 770 
1,500 

Oct.  1-9 

Feet. 
6.88 
5.40 
5.30 
4.80 

Sec.-ft. 
5,610 

May  1-7  . 

Nov.  1-6... 

2,580 

June  1-7 

7-11 

2,280 

Sept.  17-26 

Dec.  10-20 

1,640 

Note.— The  measurements  recorded  for  Apr.  1-7,  May  1-7,  June  1-7,  Sept.  17-26,  Oct.  1-9,  Nov.  1-6, 7-11, 
and  Dec.  10-20  were  computed  from  a  study  of  records  at  Elgin  and  the  Little  Valley  stations.  The  gage 
heights  given  are  the  means  of  the  gage  heights  for  the  periods  at  Elgin  station,  and  the  discharges  are  t  he 
means  of  the  computed  discharges  at  the  Little  Valley  station  for  the  same  periods,  except  that  t  he  means 
of  the  computed  discharge  for  the  periods  Sept.  18-26  and  Nov.  8-12  were  used  in  obtaining  mean  discharges 
for  the  gage-height  periods  at  Elgin. 

Daily  gage  height,  in  feet,  of  Green  River  at  Elgin,  Utah,  for  1911. 
[L.  H.  Greene,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 

5.0 

5.15 

5.25 

5.35 

6.2 

6.55 

6.7 

6.8 

6.35 

5.9 

5.8 

5.85 

6.05 

6.2 

6.2 

6.1 

6.0 

5.85 

5.7 

5.5 

5.5 

5.5 

6.15 

6.75 

6.6 

6.85 

7.25 

8.25 

8.3 

8.0 

7.55 

6.95 

6.75 

6.6 

6.3 

6.0 

5.85 

5.75 

5.7 

5.65 

5.6 

5.55 

5.5 

5.4 

5.3 

5.2 

5.15 

5.1 

5.0 

5.0 

4.85 

4.8 

4.8 

4.6 

4.8 

5.35 

5.5 

5.75 

5.9 
6.0 
6.2 
7.1 

7.1 

8.5 
9.3 
9.5 
9.2 

8.75 

8.15 
7.75 
7.6 
7.5 

7.5 

7.5 

7.5 

7.5 

7.85 

7.95 

8.0 

7.9 

7.8 

7.65 

7.5 

7.5 

7.2 

7.05 

6.95 

6.9 

7.05 

7.35 
7.55 
7.85 
7.95 
7.9 

7.75 

7.55 

7.4 

7.2 

7.2 

7.2 
7.05 
7.0 
6.8 

6.8 

6.6 
6.6 
6.6 
6.6 
6.8 

6.9 
7.35 
7.55 
7.75 

7.85 

8.05 
8.5 

8.7 
8.7 
8.65 

8.35 

8.3 

8.4 

8.65 

8.95 

9.7 
9.7 
10.05 
9.95 
9.65 

9.45 

9.35 

9.3 

9.3 

9.65 

9.6 
9  6 
9.5 
9.15 

8.7 

8.7 

8.7 

8.8 

8.95 

9.05 

9.1 

9.0 

9.35 

9.5 

9.5 

9.6 

9.95 
10.0 
10.0 
10.25 
10.3 

10.45 

10.6 

10.6 

10.6 

10.55 

10.5 

10.5 

10.5 

10.95 

11.3 

11.4 
11.3 
11.3 
11.15 

11.1 

10.85 
10.75 
10.6 
10.1 
9.85 

9.5 
9.05 

8.9 
8.7 
8.55 

8.45 

8.35 

8.25 

8.1 

8.0 

7.95 

7.9 

7.75 

7.7 
7.65 

7.45 

7.4 

7.3 

7.15 

6.95 

6.85 

6.8 

6.7 

6.75 

6.7 

.'..: 

6.6 

6.6 

6.5 

6.45 

6.4 

6.2 

6.2 

6.15 

6.1 

5.0 

5.9 

5.8 

5.75 

5.65 

5.55 

5.5 
5.5 
5.4 
5.4 
5.4 

5.3 
5.3 
5.2 
5.2 
5.15 

5.1 

5.1 

5.25 

5.3 

5.2 

5.2 
5.1 
5.1 
5.0 
5.0 
5.0 

4.9 

4.9 

4.8 

4.85 

4.9 

5.0 
5.0 
4.9 

4.85 
4.7 

4.7 
4.6 
4.6 
4.6 

4.7 

4.8 
4.7 
4.7 
4.7 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 

5.45 

6.15 

6.1 

6.65 

6.45 

6.55 

6.8 

6.95 

6.85 

7.05 

7.2 

7.15 

7.0 

6.85 

6.7 

6.55 

6.3 

6.2 

6.05 

6.0 
6.0 
5.9 
5.8 
5.8 

5.7 

5.5 

5.45 

5.4 

5.4 

5.3 
5.3 
5.3 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.3 
5.3 
5.3 
5.3 

5.3 
5.2 
5.2 
5.1 

5.1 

5.05 

5.0 

5.0 

5.0 

5.0 

5.15 

5.25 

5.6 

5.65 

5.6 

5.35 

5.15 

5.0 

4.8 

4.95 

5.0 

2 

5.0 

3             

4.95 

4 

4.85 

5 

4.8 

6 

4.75 

7..            

4.6 

8 

4.7 

9 

4.7 

10 

4.8 

11 

4.8 

12 

4.8 

13 

4.8 

14 

4.8 

15 

4.8 

16 

4.8 

17... 

4.8 

18 

4.8 

19 

4.8 

20 

4.8 

21 

4.8 

22.... 

4.8 

23 

4.8 

24 

4.7 

25 

4.7 

26 

4.6 

27... 

4.6 

28... 

4.6 

29... 

4.5 

30 

4.5 

31 

4.5 

Note.— River  reported  frozen  at  the  gage  Jan.  1-16. 
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Daily  discharge,  in  second-feet,  of  Green  River  at  Elgin,  Utah,  for  1911. 
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Day. 


Jan. 


2,650 
2,720 
3, 025 
3,290 

3,290 
3,110 
2,940 
2,720 
2,510 

2,260 
2,260 
2,260 
3,200 
4,380 
4,050 


Feb. 


4,600 
5,510 
8,460 
8,640 
7,600 

6,280 
4,820 
4,380 
4,050 
3,470 

2,940 
2,720 
2,580 
2,510 
2,445 

2,380 
2,320 
2,260 
2,150 
2,050 

1,950 
1,905 
1,860 
1,780 
1,780 

1,665 
1,630 
1,630 


Mar. 


1,500 
1,630 
2,100 
2,260 
2,580 

2,790 
2,940 
3,290 
5,160 
5,160 

9,380 
12, 600 
13, 500 
12, 160 
10,330 

8,110 
6,835 
6,410 
6,150 
6,150 

6,150 
6,150 
6,150 
7,130 
7,440 

7,600 
7,280 
6,980 
6,550 
6,150 
6,150 


Apr. 


5,390 
5,045 
4,820 
4,710 
5,045 

5,760 

6, 280 
7,130 
7,440 
7,280 

6,835 

6,280 
5,890 
5,390 
5,390 


390 

045 
930 
490 

490 


4,050 
4,050 
4,050 
4,050 
4,490 

4,710 

5,760 
6,280 
6,835 
7,130 


May. 


7,770 
9,380 
10, 140 
10, 140 
9,950 

8,820 
8, 640 
9,000 
9,950 
11, 120 

14,420 
14,  420 
16, 130 
15, 630 
14, 190 

13, 270 
12, 820 
12, 600 
12,600 
14, 190 

13, 960 
13, 960 
13,500 
11,950 
10, 140 

10, 140 
10, 140 
10, 520 
11, 120 
11,530 
11,740 


June. 


11,320 
12, 820 
13,500 
13, 500 
13,960 

15,630 
15, 880 
15, 880 
17,160 
17, 420 

18,230 
19, 050 
19, 050 
19, 050 
18,775 

18, 500 
18, 500 
18, 500 
20,  990 
23,050 

27, 600 
26, 950 
26, 950 
25,975 
25,650 

24,040 
23, 405 
22, 470 
19, 550 
18, 190 


July. 


16, 400 
14,240 
13,520 
12,610 
11, 950 

10,515 
11,085 
10, 660 
10, 050 
9,670 

9,490 
9,310 
8,790 
8,620 
8,455 

7,810 
7,650 
7,340 
6,880 
6,315 

6,050 
5,920 
5,670 
5,795 
5,670 

5,670 
5,420 
5,420 
5,180 
5,065 
4,950 


Aug. 


4,480 
4,460 
4,350 
4,230 
4,010 

3,790 
3, 590 
3, 480 
3,270 
3,070 

2,990 
2,950 
2,790 
2,780 
2,750 

2,600 
2,  590 
2,440 
2,430 
2,360 

2,310 

2,300 
2,400 
2,520 
2,390 


Sept. 


2,040 
2,030 
1,940 
1,970 
2,010 

2,100 
2, 090 
1,980 
1,910 
1,760 

1,750 
1,680 
1,670 
1,640 
1,700 

1,750 
1,690 
1,690 
1,680 
1,586 

1,570 
1,560 
1,550 
1,540 
1,530 

1,520 
2,240 
3,370 
3,310 
4,390 


Oct. 


3,950 
4,180 
4,740 
5,160 
5,000 

5,630 
6,110 
6,120 
5, 890 
5,450 

5,050 
4,770 
4,050 
3,840 
3,520 

3,440 
3,430 
3,290 
3,130 
2,940 

2,700 
2, 690 
2,  630 
2,570 
2,570 

2,440 
2,440 
2,440 
2,570 
2,570 
2,570 


Nov. 


2,570 
2,570 
2,570 
2,570 
2,570 

2,570 
2, 430 
2,420 
2,360 
2,320 

2,280 
2,160 
2,160 
2, 060 
2,050 

2,000 
1,970 
1,950 
1,950 
1,940 

2,080 
2,160 
2, 590 
2,640 
2,590 

2,250 
2, 060 
1,900 
1,740 
1,860 


Dec. 


1,910 
1,910 

1,850 
1,780 
1,730 

1,700 
1,590 
1,640 
1,640 
1,720 

1,700 
1,690 
1,680 
1,670 
1,660 

1,650 
1,640 
1,640 
1,630 
1,630 

1,630 
1,630 
1,630 
1,560 
1,560 

1,500 
1,500 
1,500 
1,  450 
1,450 
1,450 


Note. — Daily  discharge  determined  as  follows:  Jan.  1-10,  estimated  1,200  second-feet;  Jan.  11-16,  esti- 
mated 2,600  second-feet;  Jan.  17  to  June  20,  and  Dec.  21  to  Dec.  31,  from  a  well-defined  curve;  June  21 
to  July  31  from  a  fairly  well-defined  curve;  Aug.  1  to  Dec.  20  by  indirect  method  for  shifting  channels. 
The  curves  are  partly  denned  by  study  of  discharge  data  at  Little  Valley  (7  miles  below  Elgin)  during  1911. 

Monthly  discharge  of  Green  River  at  Elgin,  Utah,  for  1911. 
[Drainage  area,  38,200  square  miles.] 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Ac- 

Maximum. 

Minimum. 

Mean. 

racy. 

2,330 
3,440 
6,280 
5,480 
11,700 
19,400 
8,460 
2,930 
1,970 
3,800 
2,240 
1,640 

143,000 
191,000 
386, 000 
326,000 
719,000 
1,150,000 
520,000 
180,000 
117,000 
234,000 
133,000 
101,000 

D. 

February 

8,640 
13,500 
7,440 
16, 130 
27, 600 
16,400 
4,480 
4,390 
6,120 
2,640 
1,910 

1,630 
1,500 
4,050 
7,770 
11,320 
4,950 
2,130 
1,520 
2,440 
1,740 
1,450 

B. 

March '. 

B. 

April 

B. 

B. 

June 

A. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

B. 

December 

B. 

27,600 

5,810 

4,200,000 

GREEN   RIVER  AT   LITTLE    VALLEY,  NEAR   GREEN  RIVER,  UTAH. 


Location. — At  Little  Valley  Ferry,  4  miles  downstream  from  Green  River  railroad 
station  (7  miles  by  wagon  road)  in  sec.  5,  T.  22  S.,  R.  1G  E.,  Salt  Lake  meridian. 
Records  available. — December  18,  1910,  to  December  31,  1911. 
Drainage  area. — Not  accurately  known. 
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Gage. — Staff,  in  four  sections — three  inclined  and  one  vertical. 

Channel. — Shifts  at  measuring  section;  fairly  permanent  at  control. 

Discharge  measurements. — Made  from  car  on  ferry  cable. 

Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  for  periods  during  the 
months  of  December,  January,  and  February. 

Diversions. — Below  all  important  diversions. 

Accuracy. — Gage  height  data  for  1911  are  unreliable  for  first  three  months  and 
fragmentary  for  the  rest  of  the  year.  For  this  reason  and  as  there  is  a  complete 
and  reliable  record  available  at  Elgin  (only  6  miles  by  river  above  Little  Valley) 
no  estimates  are  published  for  1911.  Engineers  and  others  interested  are  referred 
to  the  record  at  the  Elgin  station  for  1911. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Green  River  at  Little  Valley,  near  Green  River,  Utah,  for  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.    2 

J.  C.  Dort 

Feet. 
2.53 
2.98 
.50 

al.45 

Sec.-ft. 
4,890 
6,110 
1,670 

July  21 
Sept.  17 
Oct.   20 

do 

...do 

do 

3,080 

a  Gage  height  for  measurement  made  Oct.  20  unreliable,  as  the  relation  between  a  temporary  gage  and  a 
permanent  gage  was  determined  by  the  gage  reader. 

COLORADO  RIVER  AT  YUMA,  ARIZ. 

Location. — At  Southern  Pacific  Co.'s  railroad  bridge  at  Yuma,  in  sec.  35,  T.  16  S., 

R.  22  E.,  San  Bernardino  base  and  meridian,  about  1^  miles  below  mouth  of  Gila 

River. 
Records  available. — April  1,  1878,  to  December  31,  1911. 
Drainage  area. — 225,000  square  miles. 
Gage. — Vertical  staff  in  two  sections  at  the  bridge;  the  zero  of  the  gage  is  102.79  feet 

above  sea  level. 
Channel.-^Shifting  sand. 

Discharge  measurements. — Made  from  car  and  cable  600  feet  below  the  gage. 
Diversions. — Water  is  diverted  for  irrigation  and  power  development  above  the 

station. 
Accuracy. — Results  are  considered  good. 
Cooperation. — Complete  record  is  furnished  by  the  United  States  Reclamation 

Service  through  F.  L.  Sellew,  project  engineer. 

Discharge  measurements  of  Colorado  River  at  Yuma,  Ariz.,  in  1911. 
[By  G.  D.  Thompkins  and  B.  R.  Cloyd.] 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Jan.    3 

Feet. 
15.80 
15.80 
15.70 
15.00 
16.10 
10.  00 

Sec.-ft. 
5.430 
4,960 
4,750 
4,320 
6,510 
7,130 

Jan. 19 

Feet. 

17.20 
17.80 
17.00 
17.00 
16.70 
17.00 

Sec.-ft. 
12, 820 
15, 460 

5 

21 

7 

24 

11,580 

11 

26 

11,080 

14 

28 

9,840 

17 

31 

10,550 

GREEN   RIVER  AND  THE   MAIN   COLORADO.  23 

Discharge  measurements  of  Colorado  River  at  Yuma,  Ariz.,  in  1911 — Continued. 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Feb    2    

Feet. 
16.70 
17.30 
19.30 
18.50 
19.90 
18.30 
17.60 
17.00 
16.10 
16.50 
16.50 
16.60 
16.40 
16.20 
18.20 
17.70 
21.40 
19.30 
19.70 
19.10 
18.50 
18.20 
18.30 
18.60 
18.80 
18.80 
19.40 
19.70 
19.70 
18.90 
18.70 
18.50 
18.60 
19.10 
20.00 
20.95 
20.80 
20.90 
22.80 
23.50 
23.90 
23.30 
23.00 
23.20 
22.20 
22.50 
22.60 
23.20 
23.80 
24.00 
25.45 
25.85 
24.70 
23.20 
21.65 
22.10 
21.35 
20.90 
20.20 
20.90 
21.15 
21.55 
22.75 
22.20 
21.45 
20.40 

Sec.-ft. 
9,360 
11,310 
22,260 
16,990 
24,920 
16, 560 
13,320 
10,680 
9,330 
7,920 
7,450 
7,590 
7,000 
6,590 
17, 780 
12,600 
34,900 
21,630 
24,700 
21,150 
17,600 
16,670 
16,950 
17,430 
18,180 
19,900 
22,370 
24, 860 
24, 960 
19,610 
18,410 
17,780 
19, 040 
21,900 
27,420 
32,780 
32,280 
30, 820 
49, 540 
55,100 
64,200 
54,750 
54, 790 
58, 750 
50,310 
51,330 
53,810 
56, 540 
63,180 
66,540 
70, 650 
78,300 
69, 540 
57,300 
50, 250 
53,880 
50,220 
44,190 
38,490 
42,610 
42,610 
47,740 
55,290 
51,230 
46,070 
36,030 

Feet. 
19.20 
18.10 
18.00 
18.10 
17.80 
17.60 
17.50 
17.05 
17.10 
17.10 
17.45 
18.55 
17.60 
17.70 
17.10 
16.60 
16.35 
16.60 
16.55 
16.35 
17.60 
16.80 
16.60 
18.00 
16.80 
16.60 
18.65 
21.05 
21.55 
22.80 
24.00 
20.10 
18.95 
18.15 
17.30 
17.10 
17.10 
17.05 
17.10 
18.10 
17.65 
17.20 
17.10 
17.00 
16.90 
16.90 
17.00 
17.00 
16.90 
17.00 
17.00 
17.10 
17.15 
17.00 
16.85 
16.20 
16.15 
16.65 
17.20 
17.00 
16.80 
16.65 
16.70 
16.70 
16.70 

Sec.-ft. 
28,630 
22,190 
18,180 
17,800 
13,850 
12,330 
12,800 
11,400 

4  .. 

8  .. 

7              

10  .. 

9                  

12  .. 

11 

15 

14 

17 

16 

19 

18 

22 

23 

24 

11,400 

25 

26 

10,970 
11,400 

28 

29 

Mar.   2 

31 

17,200 

12,000 

12,000 

10,600 

8,300 

7,300 

7,800 

7,300 

6,600 

10,100 

8,300 

7,500 

4  

Sept.  2 

7  

9                     

7..,.. 

11                

9 

14 

12 

14 

18                  

16 

19 

25 

21 

23 

30 

26 

28 

14,200 

30 

8,700 
8,000 

Oct.    3 

11  

5 

22,400 
37,600 

7 

15             

10 

40,100 
49,400 

12 

22     

14 

59,600 

17 

34,700 

27                

19... 

26,800 

21 

22,200 

May    2      

24 

18,200 

26 

15,600 

9  

28 

15,200 

31 

14,000 

16 

Nov.  2 

13,200 

4     

18,300 

20 

7 

15,100 

9 

13,300 

25 

11 

12,700 

14 

11,600 

16 

11,100 

18  ..                        

10,000 

6 

21 

10,700 

23 

9,400 

13     . 

25 

9,300 

28 

9,600 

22  .. 

30 

9,500 

Dec.    2 

10,100 

July    1  

5 

10,000 

7 

8,300 

8     . 

9 

7,700 

11 

12 

5,800 

13 

14 

5,600 

15 

16 

6,900 

17 

19 

8,000 

20 

21 

7,700 

22 

23 

7,600 

25 

26 

6,800 

27 

28 

6,900 

29 

28 

6,900 

30 

6,900 

3 

24 
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Daily  gage  height,  in  feet,  of  Colorado  River  at  Yuma,  Ariz.,  for  1911. 
[Q.  D.  Tompkins  and  B.  R.  Cloyd,  observers.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

16.15 

15.7 

15.8 

15.8 

15.75 

15.7 
15.7 
15.7 
15.4 
15.0 

15.0 
15.1 
16.0 

15. 95 
17.45 

16.7 

15.95 

15.9 

17.3 

18.0 

17.75 

17.55 

17.3 

16.9 

16.8 

17.0 

16. 85 

16.7 

16.9 

17.3 

16.95 

16.85 
16. 75 
17.15 
17.45 
18.1 

17.9 

19.6 

19.25 

L8.45 

18.6 

20.0 

19.35 

18.7 

18.25 

17.8 

17.55 

17.4 

17.0 

16.7 
16.6 

16.55 

16.45 

16.3 

16.5 

16.5 

16.35 

16.5 

16.55 

16.65 

16.5 

16.4 

16.4 

16.4 

16.3 

16.2 
16.2 
18.3 
18.5 

17.65 

18.0 

20.0 

21.35 

19.95 

19.25 

19.45 

19.85 

20.5 

20.3 

20.05 

19.6 

19.0 

18.6 

18.4 

18.2 
18.1 
18.0 

18.2 
18.3 
18.4 

18.55 

18.8 

18.85 

18.8 

18.65 

19.0 
18.6 
19.0 
18.9 
19.25 

19.35 
19.55 
19.75 
19.85 
19.7 

19.45 

19.25 

19.13 

18.9 

18.9 

18.8 
18.65 

18.4 
18.3 
18.5 

18.6 

18.65 
18.9 
19.2 
19.55 

19.9 

20.0 
20.0 
20.15 
20.4 

20.9 

21.2 

21.05 

20.9 

21.0 

20.85 

21.2 

21.5 

21.85 
22.25 

22.9 
23.3 
23.6 
23.9 
23.9 

23.75 

23.4 

23.15 

23.0 

23.0 

23.2 

23.2 

23.3 

23.15 

22.6 

22.4 

22.2 

22.35 

22.5 

22.6 

22.65 

22.6 
22.8 
22.9 
23.0 
23.25 

23.5 

23.55 

23.8 

23.9 

24.05 

24.3 

24.4 

24.75 

24.75 

25.05 

25.25 

25.45 

25.6 

25.85 

25.65 

25.45 

25.25 

24.95 

24.8 

24.7 

24.6 

24.4 

24.25 

23.8 

22.9 

22.0 
21.6 
21.7 
22.0 
22.2 

22.05 

21.6 

21.3 

21.1 

20.95 

20.35 

20.2 

20.4 

20.35 

20.8 

20.9 

21.15 

21.25 

21.0 

21.15 

22.4 

22.85 

22.55 

22.2 

22.75 

21.95 

21.5 

20.95 
20.3 
19  7 
19.2 

18.8 

18.35 

18.1 

17.85 

18.0 

18.15 

18.1 

18.15 

18.0 

17.8 

17. 65 

17.55 

17.5 

17.5 

17.5 

17.25 

17.05 

17.0 

17.1 

17.1 

17.05 

17.05 

17.25 

17.45 

18.0 

18.45 

17.9 

17.55 

17.6 

17.6 

17.7 

17.3 

17.05 

16.8 

16.6 

16.5 

16.4 
16.  45 

16.45 

16.6 

16.55 

16.55 

16.45 

16.5 

16.35 

16.6 

17.5 

17.0 

16.75 

16.6 

16.6 

16.6 

17.25 

17.8 

17.05 

16.75 

16.75 

16.6 

17.65 

18.9 

18.95 

20.6 

21.05 

21.0 

21.1 

21.65 

22.35 

22.9 

23.5 

24.1 

23.75 

21.45 

20.0 

19.3 

18.9 

18.45 

18.1 

17.7 

17.4 

17.35 

17.25 

17.1 

17.0 

17.15 

17.35 

17.15 

17.05 

17.0 

17.1 

17.45 

18.2 

18.1 

17.75 

17.6 
17.4 
17.2 
17.2 

17.1 

17.05 

17.0 

17.0 

16.9 

16.9 

16.95 

16.95 

17.05 

17.05 

17.0 

17.05 

17.05 

17.1 

16.9 

17.0 
17.0 
17.0 
17.0 
17.05 

17.05 

2  

17.1 

3 

17.05 

4 

17.1 

17.1 

6 

17.1 

17.0 

8  

16.95 

9 

17.05 

10 

1C.55 

11  

16.3 

12 

16.15 

13 

16.15 

14 

16.15 

15 

16.45 

16 

16.6 

16.8 

18 

17.1 

19 

17.2 

20 

17.0 

21 

17.0 

17.0 

23 

16.8 

24 

16.8 

25 

16.6 

2G 

16.65 

16.8 

28 

16.7 

16.6 

30 

16.7 

31 

16.45 

Daily  discharge,  in  second-feet,  of  Colorado  River  at  Yuma,  Ariz.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.... 

6,500 

9,900 

8,100 

17,000 

27,000 

50,300 

69,000 

46,500 

13,300 

8,500 

13,000 

9,800 

2.... 

4,800 

9,700 

7,800 

18, 800 

27, 400 

50,900 

67,000 

41,300 

11,700 

7,800 

13,200 

10,100 

3.... 

5,400 

11,300 

7,300 

18, 900 

27, 100 

51,300 

65,500 

35,300 

11,800 

15,500 

16,200 

9,700 

4.... 

6,200 

12, 400 

7,000 

18, 200 

27,800 

53,000 

61,900 

31,500 

11,500 

25,200 

19, 200 

9,800 

5..-. 

4,700 

16,200 

7,200 

17,200 

29,100 

52,900 

55, 200 

28,600 

12,000 

24,500 

18,600 

9,500 

6.... 

4,600 

12,300 

6,900 

20, 600 

32,500 

53,800 

48,800 

26,300 

10,500 

36,000 

15,800 

9,300 

7.... 

4,700 

24,300 

6,600 

17,800 

34, 700 

54,900 

46, 500 

23,500 

10,300 

37,600 

11,600 

8,300 

8.... 

5,500 

22, 200 

6,100 

21,500 

33,500 

55, 200 

50,700 

22, 200 

9,100 

36,500 

14,000 

8,100 

9.... 

4,800 

16,500 

18, 200 

20,000 

32,300 

55, 500 

53, 400 

18,600 

8,300 

36, 700 

13,300 

8,900 

10.... 

3,700 

15,900 

19, 800 

22, 000 

32,400 

56, 900 

54, 600 

18,200 

7,800 

41,300 

13,300 

6,700 

11.... 

4,300 

25, 700 

12,300 

22,000 

30,400 

59, 500 

53,500 

18,800 

7,500 

46,800 

12, 700 

5,900 

12.... 

3,800 

22, 100 

12, 200 

23, 600 

34,000 

60,700 

50, son 

17,800 

7,900 

50, 500 

12,200 

5,500 

13.... 

7,100 

18, 300 

26, 400 

25, 200 

37,000 

63, 200 

49, 700 

17,800 

7,400 

55, 200 

11,700 

5, 600 

14.... 

5,800 

16, 100 

34,500 

25,900 

40,000 

64,900 

46, 900 

16,000 

7,800 

60,200 

11,700 

5, 600 

15.... 

16,300 

13, 700 

25, 500 

25,000 

44,000 

67, 900 

44,700 

13,800 

7,400 

58,900 

11,100 

6,500 

16.... 

10, 900 

13, 000 

21,500 

23,300 

50,500 

67,900 

30,000 

12,800 

7,300 

43,500 

11,100 

6,700 

17.... 

7,000 

12,800 

22, 800 

21,900 

53,000 

67,  NH) 

38, 500 

12,000 

6,900 

33,800 

11,000 

7,100 

18.... 

6, 100 

10, 700 

2f,,700 

20, 900 

55.800 

69,200 

39,500 

12,200 

7,300 

29, 100 

10, 400 

8,100 

19.... 

13,700 

9,  700 

30, 500 

19,500 

61,000 

68.500 

37,800 

12,800 

6,000 

26,800 

11,000 

8,000 

20-..- 

18, 700 

9,800 

29,200 

19,600 

04, 200 

69, 600 

41,500 

13,500 

6,300 

23,800 

11,000 

7,300 

21.... 

15, 100 

10,500 

27,500 

19,000 

61,300 

70,200 

41,200 

12,300 

9,500 

21,800 

10,700 

7,700 

22. . . . 

14,500 

10,700 

24,500 

18,000 

57,100 

70, 600 

42,600 

11,400 

8,000 

19, 600 

10, 400 

8,100 

23.... 

13,300 

10,600 

20, 400 

16,100 

53,700 

74^00 

44,000 

10,900 

8,000 

18,000 

9,800 

7,600 

24.... 

10. 900 

9,800 

17,700 

15,600 

63,800 

78,300 

41,200 

11,400 

7,300 

18,700 

10, 400 

7,500 

25.-.. 

10,000 

7,900 

16, 700 

17,800 

54,800 

76, 800 

49,800 

11,200 

7,400 

17,200 

9,300 

6,600 

26.... 

11,100 

7,000 

15,500 

18,800 

57,000 

75,300 

53,700 

11,000 

7,500 

15,600 

9,800 

6,800 

27.... 

10,500 

7,  600 

15,200 

19, 400 

58, 800 

73,900 

56, 000 

10,000 

10,500 

11,  6(H) 

9,700 

7,600 

28.... 

9,800 

7,700 

15,000 

20, 800 

59,100 

71,800 

63,900 

10,700 

12, 600 

15,500 

9,600 

6,900 

29.... 

10,700 

16,500 

22,7(10 

57,800 

70,500 

51,200 

11,400 

9,200 

17,300 

9,600 

6,500 

30.... 

13,200 

17,000 

24,800 

53,700 

69,800 

56,100 

14,400 

8,700 

15, 200 

9,800 

6,900 

31.... 

10,300 

16,700 

52,000 

50,400 

16,500 

14,000 

5,800 

NEW   FORK   RIVER   BASIN. 
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Monthly  discharge  of  Colorado  River  at  Yuma,  Ariz.,  for  1911. 
[Drainage  area,  225,000  square  miles.1 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second -foot. 


Maximum. 


18,700 
25, 700 
34, 500 
25, 900 
04,200 
78, 300 
09,000 
46, 500 
13,300 
60, 200 
19, 200 
10, 100 


78,300 


Minimum. 


3, 700 

7,000 

6,100 

15,600 

27,000 

50,300 

37,800 

10,000 

6,300 

7,800 

9,300 

5,500 


3,700 


Mean. 


8,800 
13,400 
17,400 
20, 400 
45,000 
64,200 
50, 100 
18,400 

8,900 
28^  600 
12,140 

7,600 


•j  i,  i.no 


Per 

square 
mile. 


0.039 
.059 
.077 
.091 
.200 
.285 
.223 
.08^2 
.040 
.125 
.054 
.034 


.109 


Run-off. 


Depth  in 
inches  on 
drainage 

area. 


0.045 
.062 
.089 
.101 
.231 
.318 
.257 
.095 
.045 
.144 
.060 
.039 


Total  in 
acre-feet. 


541,487 

742,610 

1,067,700 

1,213,685 

2,764,960 

3,818,576 

3,083.549 

1,131,983 

530,388 

1,756,786 

722,391 

465, 130 


17,839,245 


TRIBUTARY  BASINS. 

NEW  FORK  RIVER  BASIN. 
NEW   FORK   RIVER   NEAR   CORA,  WYO. 

Location. — At  Alexander's  ranch  in  sec.  29,  T.  36  N.,  R.  110  W.,  3J  miles  below  the 
outlet  of  New  Fork  Lake  and  10  miles  northwest  of  Cora  post  office. 

Records  available.— July  29,  1910,  to  September  30,  1911.  From  May  23  to  August 
31,  1905,  a  station  described  under  the  same  name  was  maintained  12  miles  below 
the  present  site.  The  records  at  the  two  points  are  not  comparable,  as  several 
tributaries  enter  between  and  several  diversions  are  made. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff;  datum  was  raised  7.12  feet  September  23,  1910;  all  readings 
refer  to  the  present  datum. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading. 

Diversions  and  storage. — The  natural  storage  afforded  by  New  Fork  Lake  and  other 
lakes  in  the  basin  gives  the  New  Fork  a  fairly  uniform  flow.  New  Fork  Lake  will 
probably  be  used  for  storage  in  connection  with  irrigation.  Only  one  small  ditch 
takes  out  above  the  station. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Accuracy. — Owing  to  insufficient  data  no  estimates  of  discharge  are  available. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  New  Fork  River  near  Cora,  Wyo.,  in  1911. 


Bate. 


May  23 
Aug.  1 
Sept.  17 


Hydrographer. 


Wimmer  and  Belknap 

G.  E.  Belknap 

do 


Gage 
height. 


Feet. 
1.68 
1.90 
1.30 


Dis- 
charge. 


Sec.-ft. 
39.5 
69.7 
17.4 
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SURFACE   WATER   SUPPLY,   1911,   PART  IX. 


Daily  gage  height,  in  feet,  of  New  Fork  River  near  Cora,  Wyo.,for  1911. 
[Eugene  Alexander,  observer.] 


Day. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 

17 

is 
1!) 

20 

21 
22 
23 

24 
25 

26 
27 
28 
29 

30 
31 


Jan. 


1.7 
1.6 
1.7 
1.9 
2.0 

1.9 
1.7 
1.5 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.3 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.2 

1.3 
1.4 
1.4 
1.3 
1.3 
1.4 


Feb. 


1.4 
1.4 
1.3 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 


Mar. 


l.:', 
1.3 
L.S 
1.2 

1.2 

1.2 
1.:-! 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

].:\ 
1.3 
L.3 
L.3 
1.3 

1.3 
1.3 

1.3 
1.3 
1.2 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


Apr. 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 


May. 


June. 


1.8 
1.9 
1.9 
1.9 
2.0 

2.1 

2.2 

2.35 

2.45 

2.5 

2.5 

2.65 

2.85 

3.05 

3.1 

3.35 

3.4 

3.4 

3.35 

3.25 

3.25 

3.3 

3.25 

3.15 

2.95 

2.85 

2.75 

2.7 

2.7 

2.7 


July. 


2.7 
2.6 
2.5 
2.5 
2.55 

2.6 
2.6 
2.7 
2.6 
2.5 

2.45 

2.4 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.25 

2.2 

2.2 

2.15 

2.1 

2.1 

2.05 

2.0 

2.0 

1.95 

1.9 

1.9 


Aug. 


1.9 

1.9 

1.85 

1.8 

1.8 

1.8 
1.75 
1.7 
1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 

1.5 
1.4 


Sept. 


1.4 
1.4 
1.4 

1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 

1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 


Note. — From  Jan.  1  to  Apr.  10  gage  heights  were  affected  by  ice;  average  thickness  of  ice  in  January,  12. 
feet;  in  February,  1.2  feet;  in  March,  0.9  foot;  from  Apr.  1  to  10,  0.6  foot. 

PINE    CREEK    NEAR    PINEDALE,  WYO. 


Location. — At  an  old  Indian  ford  in  sec.  22,  T.  34  N.,  R.  109  W.,  one-third  mile  below 
the  outlet  of  Fremont  Lake  and  4£  miles  north  of  Pinedale  post  office. 

Records  available.— July  22,  1910,  to  December  16,  1911.  From  April  2,  1905,  to 
October  31,  1906,  a  station  described  under  the  same  name  was  maintained  one- 
half  mile  below  the  present  station.  The  records  at  the  two  points  are  not  com- 
parable, as  two  ditches  divert  water  between  the  two. 

Drainage* area. — 130  square  miles  (measured  from  Land  Office  map). 

Gage. — Chain  gage;  datum  was  raised  0.63  foot  September  20, 1910;  all  readings  have 
been  referred  to  the  present  datum. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  from  car  and  cable  during  high  water  and  by 
wading  during  ordinary  stages. 

Storage. — The  natural  storage  afforded  by  Fremont  Lake  gives  Pine  Creek  a  fairly 
uniform  flow. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  77  second- 
feet  from  Pine  Creek.     One  ditch  takes  water  above  the  station. 

Accuracy. — On  account  of  the  scattering  gage  heights  the  records  can  not  be  con- 
sidered better  than  fair. 

Winter  flow. — Ice  causes  backwater  at  the  station,  and  the  records  are  discontinued 
during  the  winter  months. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


NEW   FORK   RIVER  BASIN. 
Discharge  measurements  of  Pine  Creek  near  Pinedale,  Wyo.,  in  1911. 
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Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  23 

May  22 

22 

G.  E.  Belknap 

Feet. 
1.60 
2.00 
2.00 

Sec.-ft. 
28.6 
99.3 
95.0 

June  26 
July   29 

G.  E.  Belknap 

Feet. 
4.40 
2.70 

Sec.-ft. 
1,470 

Wimmerand  Belknap. 
G.  E.  Belknap 

Belknap  and  Hall 

372 

Daily  gage  height,  in  feet,  of  Pine  Creek  near  Pinedale,  Wyo.,  for  1911. 
[Geo.  E.  Belknap,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.6 
1.6 
1.6 
1.6 
1.0 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.6 

1.6 

2 

2.0 

3 

1.8 

4 

1.65 
1.7 

1.7 
1.7 
1.7 

5 

3.8 

2.4 

1.9 

1.7 

6 

1.7 

7 

2.7 

2.7 

1.8 

1.7 

8 

2.4 

9 

1.8 

10 

""i.'s" 

2.9 

3.0 

3.15 

3.4 

3.6 

3.8 

4.0 
4.3 

4.4. 

1.75 

11 

1.7 

12 

1.6 

13 

1.9 

14 

1.6 

15 

1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

3.7 

16 

2.1 
2.1 

1.7 

""i.'s' 

1.8 

1.8 

1.6 

17 

18 

19 

4.5 

20 

21 

1.9 
2.0 
2.0 

1.8 

22 

23 

1.7 

""i.'s" 

1.8 

24 

4.6 

3.6 

2.1 

25 

26 

"'2.Y' 

4.4 
4.2 
4.1 

27 

28 

29... 

30 

4.6 

""O" 

2.0 

1.7 

1.8 

1.8 

31 

1 

Note.— Nov.  16  to  Dec.  31  gage  readings  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Pine  Creek  near  Pinedale,  Wyo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

29 
29 
29 
29 

29 

29 
29 
29 
29 
29 

42 
29 
29 
29 
29 

29 
32 
34 
36 

42 

42 
42 
42 
45 

48 

51 
54 
56 
58 
01 

266 
285 
304 
323 
342 

361 
380 
380 
432 

485 

540 
630 
785 
915 
1,040 

1,150 
1,130 
1,100 
1,070 
1.040 

1,030 
1,030 
1,020 
1,020 
1,010 

1,000 
998 
992 
986 
980 

778 
641 
504 
367 
230 

230 
230 
230 

217 
204 

191 
178 
164 
150 
136 

97 
97 
90 
83 
76 

72 
68 
63 
58 
56 

54 
52 
50 

48 
45 

45 
48 
50 
52 
54 

56 
58 
61 
64 

67 

70 
73 
76 
72 
68 

2 

3 

4 

5 

42 

6 

8 

9 

10 

11 

42 

12 

13 

14 

15 

28  SURFACE   WATER   SUPPLY,   1911,   PART  IX. 

Daily  discharge,  in  second-feet,  of  Pine  Creek  near  Pinedale,Wyo.,for  1911 — Contd. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.       Nov. 

16                                        

29 
29 
29 
29 
29 

42 
29 
29 
29 
29 

29 
29 
29 
29 
29 

64 
67 
70 
72 
74 

76 
97 
97 
115 
133 

151 
170 
188 
208 
228 
247 

1,180 
1,400 
1,480 
1,550 
1,560 

1,580 
1,600 
1,610 
1,620 
1,550 

1,480 
1,320 
1,250 
1,120 
1,180 

973 
966 
959 
952 
945 

938 
931 
923 
915 

915 

915 
915 
915 
915 
915 
915 

123 
123 
123 
123 
123 

123 
123 
123 
123 
119 

115 
111 
107 
102 
97 
97 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 

42 



63  1.. 

17 

58    

18 

58 

58 
58 

58 
58 
58 
58 

19...     

20 

21            

22  ..                       

23                      

24                                                

25 

58 

26     

58 
58 
58 
58 
58 
58 

27...                

28     .                               

29 

30 

31 

Note.— Daily  discharge  determined  from  a  fairly  well-defined  rating  curve.    Discharge  interpolated  for 
days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Pine  Creek  near  Pinedale,  Wyo.,for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

April 

42 

247 

1,620 

1,150 

778 

97 

76 

29 
29 
266 
915 
97 
42 
45 

29.9 
88.0 

965 

983 

203 
54.6 
59.6 
a  40.0 

1,780 
5,410 
57,400 
60, 400 
12,500 
3,250 
3,660 
2,380 

C. 

May 

C. 

June 

C. 

July 

C. 

August 

C. 

September 

c. 

October 

c. 

November 

D. 

The  period -. 

147,000 

«  Estimated. 
BIG  SANDY  CREEK  BASIN. 
BIG   SANDY    CREEK   NEAR    BIG   SANDY,  WYO. 

Location.— At  Leckie's  ranch,  in  sec.  18,  T.  30  N.,  R.  104  W.,  about  4  miles  east  of 
Big  Sandy  post  office,  Wyo. ;  below  all  mountain  tributaries. 

Records  available.— July  26,  1910,  to  August  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Chain  gage  installed  September  27,  1910.  All  data  for  1910  derived  from 
readings  on  a  staff  gage  referred  to  a  different  datum. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  from  car  and  cable  during  high  water  and  by 
wading  at  ordinary  stages. 

Diversions  and  storage.-  -The  Eden  Irrigation  Co.,  which  has  a  project  in  T.  26  N., 
R.  105  W.,  is  building  a  reservoir  at  the  present  gaging  station  site.  Prior  to  July 
1,  1912,  there  were  adjudicated  diversions  from  Big  Sandy  River  of  37  second- 
feet.     It  is  not  known  what  portion  of  this  is  above  the  station. 

Accuracy. — Owing  to  the  meager  data  the  records  can  not  be  considered  better  than 
fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
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Discharge  measurements  of  Big  Sandy  Creek  near  Big  Sandy,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May   18 
19 

Schmehl  and  Wimraer 

Feet. 
6.21 

6.08 
5.20 

Sec.-ft. 
154 

do 

143 

Aug.     4 

W.  T.  Schmehl 

61 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet ,  of  Big  Sandy  Creek  near  Big  Sandy, 

Wyo.,  for  1911. 

[Mrs.  Annie  Leckie,  observer.] 


May. 

June. 

July. 

August. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

82 
82 
86 
110 
133 

113 
133 
123 
133 
143 

154 
164 
175 
180 
186 

186 
170 
158 
164 
133 

153 
153 
170 
175 

208 

208 
186 
175 
186 
208 
208 

6.7 
6.8 
6.9 
7.2 
7.3 

7.4 
7.6 
7.5 
7.6 
7.9 

7.9 
8.3 
8.1 
7.9 

8.3 
8.2 

""7.4" 

7.4 

7.6 
7.4 
7.3 
7.0 
7.0 

■"*6.'8" 
6.8 
6.8 
6.8 

208 
219 
230 
264 

276 

288 
312 
300 
312 
348 

348 
396 
372 
348 
372 

396 
384 
336 

288 

288 

312 
288 
276 
241 
241 

230 
219 
219 
219 
219 

7.0 

6.6 

6.5 

6.55 

6.9 

6.55 

"*6.'6"" 

'"6.'3" 

""6."  2" 

6.2 
6.0 
6.0 
6.0 
6.0 

5.9 

5.8 

5.8 

5.75 

5.7 

5.6 

5.6 

5.45 

5.4 

5.35 

5.3 

241 
197 
186 
192 
230 

192 
194 
197 
191 
185 

178 
171 
164 
158 
153 

153 
133 
133 
133 
133 

123 
113 
113 
108 
104 

95 
95 

82 
77 
72 
68 

5.3 
5.25 
5.2 
5.2 

5.4 

5.35 

5.2 

5.2 

5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.3 
5.3 
5.3 
5.2 

5.2 
5.1 
5.1 
5.1 
5.1 

'"h'.i" 

5.1 
5.1 
5.1 

68 

2 

5.45 
5.5 

64 

3     .            

60 

4 

60 

5 

6.0 

5.8 
6.0 
5.9 

68 

6 

77 

7 

72 

8 

60 

9 

60 

10 

6.1 

60 

11 

60 

12 

60 

13 

6.4 

60 

14 

60 

15 

6.5 

6.5 

6.35 

6.25 

6.3 

6.0 

6.2 

6.2 

6.35 

6.4 

6.7 

6.7 
6.5 
6.4 
6.5 

6.7 
6.7 

60 

16 

60 

17 

68 

18 

68 

19 

68 

20 

60 

21 

60 

22 

52 

23 

52 

24 

52 

25 

52 

26 

52 

27 

52 

28 

52 

29 

52 

30 

52 

31 

52 

Note.— Daily  discharge  determined  from  a  poorly  defined  rating  curve.    Discharge  interpolated  for  days 
for  which  gage 'heights  are  missing. 

Monthly  discharge  of  Big  Sandy  Creek  near  Big  Sandy,  Wyo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 

(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

208 
396 
241 

77 

82 
208 
68 
52 

168 
292 
147 
59.8 

10,300 
17,400 
9,040 
3,680 

C. 

C. 

July 

C. 

C. 

30 


SURFACE   WATER   SUPPLY,   1911,   PART  IX. 
BIG   SANDY    CREEK   NEAR   EDEN,  WYO. 


Location. — At  Poston's  ranch,  above  point  of  diversion  for  the  Eden  canal,  in  T .  28  N . , 
R.  106  W.,  near  Eden,  Wyo. 

Records  available. — April  28  to  October  7,  1911. 

Drainage  area. — Not  measured. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  wagon  bridge. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  37  second- 
feet  from  Big  Sandy  River. 

Accuracy. — Results  are  fairly  accurate. 

Cooperation. — Station  maintained  in  cooperation  with  the  Eden  Irrigation  &  Land 
Co. 

Discharge  measurements  of  Big  Sandy  Creek  near  Eden,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.   28 

W.  E.  Robertson 

Feet. 
1.03 
4.33 
2.33 

Sec.-ft. 
450 

do 

588 

July     7 

. . .do 

252 

Daily  gage  height,  in  feet,  of  Big  Sandy  Creek  near  Eden,  Wyo.,  for  1911. 
[W.  E.  Robertson,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.0 
.9 
1.0 
1.1 
1.0 

1.6 
1.5 
1.5 
1.6 
1.7 

1.7 
2.0 
2.1 
2.0 
2.1 

2.3 
2.3 
2.2 
1.8 
1.7 

1.7 
1.9 
2.0 
2.5 
2.6 

2.4 
2.1 
2.2 
2.1 
2.0 
2.6 

2.9 
3.0 
3.1 
3.4 
3.7 

3.8 
3.9 
4.0 
4.0 
3.3 

3.2 
4.0 
4.3 
5.0 
5.1 

5.4 
4.6 

4.33 

4.2 
4.1 

4.0 
4.0 
3.8 
3.7 
3.9 

3.9 
2.5 
2.4 
2.5 
2.3 

2.4 
2.33 
2.4 
2.4 
2.1 

2.0 
1.8 
1.8 
1.8 
1.8 

1.7 
1.6 
1.8 
1.7 
1.6 

1.6 
1.5 
1.4 
1.4 
1.4 

1.5 
1.5 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.2 
1.1 

1.2 
1.2 
1.2 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

.9 

.9 

1.0 

.9 

0.8 
.8 
.8 
.9 
.9 

.9 

.9 

1.0 

1.0 

.9 

.9 
1.0 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.8 
.8 
.9 

1.1 

2   ..                                   

1.4 

3 

1.5 

4 

1.5 

5 

1.5 

6 

1.4 

7 ...                       

1.4 

8 

9 

10 : 

11 

12 

13... 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

.9 

.9 
.9 
.9 
.9 

.8 
.8 

.9 

.9 
1.0 
1.0 
1.1 
1.1 

26 

27 

28 

1.03 
1.0 
1.0 

29 

30 

31 

1 

BIG   SANDY  CREEK  BASIN.  31 

Daily  discharge,  in  second-feet,  of  Big  Sandy  Creek  near  Eden,  Wyo.,for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

41 
27 
41 
56 
41 

134 
118 
118 
134 
150 

150 
198 
214 
198 
214 

246 
246 
230 
166 
150 

150 
182 
198 

278 
294 

262 
214 
230 
214 
198 
294 

342 
358 
374 
424 
475 

492 
510 
528 
528 
407 

390 
528 
582 

725 

748 

818 
640 
629 
615 
601 

587 
576 
564 
564 
546 

528 
528 
492 
475 
510 

510 
278 
262 
278 
246 

262 
251 
262 
262 
214 

198 
166 
166 
166 
166 

150 
134 
166 
150 
134 

134 
118 
102 
102 

102 

118 
118 
102 
102 

86 
86 

86 
86 
86 
71 
56 

71 
71 
71 
56 
56 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

27 
27 
41 
27 

27 

27 
27 
27 
27 
13 
-      13 

13 
13 
13 

27 
27 

27 
27 
41 
41 
27 

27 
41 
27 
27 
27 

27 
27 
27 
27 
27 

13 
13 
27 
27 

27 

27 
41 
41 
56 
56 

56 

2 

102 

3 

118 

4 

118 

5 

118 

6 

102 

102 

8 

9 

10 

11 

12 ;.. 

13 

14 

16 

17 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

45 
41 
41 

29 

31 

Note. — Daily  discharge  determined  from  a  fairly  well  defined  rating  curve;  discharge  interpolated  for 
days  for  whictfgage  heights  are  missing. 

Monthly  discharge  of  Big  Sandy  CreeTc  near  Eden,  Wyo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

April  (28-30) 

45 
294 
818 
510 
86 
56 
118 

41 
27 
342 
86 
13 
13 
56 

42.3 

174 

536 

180 
45.3 
28.9 

102 

252 
10,700 
31,900 
11,100 
2,790 
1,720 
1,420 

C. 

May 

C. 

June 

C. 

July 

C. 

August 

C. 

September 

c. 

October  (1-7) 

c. 

The  period 

59,900 

DUTCH    JOE    CREEK    NEAR    BIG    SANDY,     WYO. 

Location. — Half  a  mile  west  of  Dutch  Joe  ranger  station,  in  sec.  4,  T.  30  N.,  R.  104 
W.,  2  miles  above  the  junction  of  Dutch  Joe  Creek  with  Squaw  Creek;  no  tribu- 
taries below  the  station. 

Records  available. — May  17  to  November  6,  1911. 

Drainage  area. — 17  square  miles  (measured  from  Forest  Service  atlas). 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 
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Diversions. — No  water  is  diverted  above  the  station.     Prior  to  July  1, 1912,  there  was 

an  adjudicated  diversion  of  2  second-feet  below. 
Winter  flow. — Ice  causes  backwater  at  the  station,  and  the  records  are  discontinued 

during  the  winter  months. 
Accuracy. — As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 

can  not  be  presented. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Dutch  Joe  Creek  near  Big  Sandy,  Wyo.,  for  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May   17 

18 

0.  M.  Wimmer 

Feet. 
0.90 
.80 
.59 

Sec.-ft. 
35  7 

do 

22  7 

Aug.    1 

W.  T.  Schmehl 

11  5 

Daily  gage  height,  in  feet,  of  Dutch  Joe  Creek  near  Big  Sandy,  Wyo.,  for  1911. 
[W.  G.  Schmehl,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1                          

1.35 
1.35 
1.32 
1.60 
1.56 

1.90 
2.05 
2.00 
1.60 
1.50 

1.80 
2.35 
2.60 
2.25 
2.30 

2.80 
2.30 
1.80 
1.60 
1.75 

2.50 
1.60 
1.60 
1.60 
1.45 

1.45 
1.35 
1.35 
1.30 

1.40 

1.35 
1.10 
1.00 
1.00 
1.20 

1.00 

1.00 

1.10 

.90 

.90 

.85 
.88 
.80 
.80 

.84 

.90 
.80 
.80 
.85 
.80 

.80 
.80 
.75 

.  75 

.73 

.75 
.70 
.70 
.70 
.65 
.60 

0.59 
.59 
.55 
.55 
.55 

.50 
.50 
.50 
.50 

.48 

.50 
.48 
.50 
.45 
.44 

.42 
.40 
.40 
.40 
.39 

.37 
.32 
.30 

.30 
.30 

.30 
.29 
.30 
.30 
.30 
.30 

0.28 
.25 
.30 
.30 
.40 

.50 
.49 
.40 
.40 
.40 

'"'6."60' 
.62 

.59 
.60 
.55 
.55 
.60 

0.40 

2 

.35 

3      

.32 

4                                           

.30 

5 

.25 

6 

.34 

7 

8 

9 

10                        

11 

12 

:::::::i:: 

13 

.40 
.50 
.40 

.40 
.38 
.35 
.36 
.35 

.35 
.40 
.  11 
.40 
.45 

.50 
.52 
.60 
.59 

.30 
.30 
.30 

.40 
.40 
.37 
.42 
.43 

.58 
.40 

14 

15 

16 

17 

0.90 
.80 

.78 
.71 

.64 
.84 
.95 
.98 
1.10 

1.14 
1.00 
.95 
.88 
.96 
1.20 

18 

19 

20 

21 

22 

23                      

24 

.Hi 

25 

26 

.45 
.40 

27...                  

28...                         

20 

.51 

30.. 

31 

.  25 

Note.— Gage  heights  Oct.  31  to  Nov.  6  affected  by  ice. 
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SQUAW  CREEK  NEAR  BIG  SANDY,  WYO. 

Location. — At  Dutch  Joe  ranger  station,  1  mile  above  the  mouth  of  Dutch  Joe  Creek 
and  1$  miles  above  the  junction  of  Squaw  Creek  and  Big  Sandy  River. 

Records  available. — May  17  to  November  8,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Apparently  permanent  although  the  data  are  not  conclusive. 

Discharge  measurements. — Made  from  footbridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Diversions. — No  water  is  diverted  above  the  station. 

Winter  now. — Ice  causes  backwater,  and  the  records  are  discontinued  during  the 
winter  months. 

Accuracy. — Owing  to  meager  data  the  results  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Squaw  Creek  near  Big  Sandy,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May  17 
19 

Schmehl  and  Wimmer 

Feet. 
0.70 
.60 
.24 

Sec.-ft. 
41.8 

do 

30.1 

Aug.    9 

W.  T.  Schmehl 

12.5 

Daily  gage  height,  in  feet,  of  Squaw  Creek  near  Big  Sandy,  Wyo.,  for  1911. 
[W.  T.  Schmehl,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.05 

0.15 

2...                  

0.30 

3 

.06 

4.                                                 

0.90 
.95 

.90 

.30 

5..                                        

6.  .    .             

0.25 

7 

0. 60 

.60 
.80 

8 

"""."24" 

.25 

.15 

"\"i6" 

.30 

.28 

.10 

9 

10.  . 

.88 

11..                           

12 

1.00 

13. 

-.- 

14.. 

.85 

15 

.10 

16 

1.20 
1.00 

.98 
.95 
1.00 

.10 
.11 

17 

0.70 

.65 
.58 

.45 

.15 

.06 

18.. 

19 

"".'45" 

.13 

20. 

21.  . 

.74 
.80 

!73 

.10 
.10 

.05 

22.  . 

23 

.94 

.40 

.10 

24. 

.10 
.17 

25 

.80 

.80 
.78 
.78 
.75 

26 

.10 

27    . 

.73 

.75 

.35 

28. 

29 

30. . 

.78 
.80 

31 

Note.— Ice  present  from  Oct.  16  to  Nov.  8. 
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Daily  discharge,  in  second-feet,  of  Squaw  Creek  near  Big  Sandy,  Wyo.,for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

54 
57 
60 
63 
69 

63 
63 
62 
62 

61 

68 
75 
66 
57 
79 

101 

75 
73 

75 

72 
70 
68 
60 
51 

51 
49 
49 
46 
44 

42 
40 
38 
36 
34 

32 
31 
31 
51 
50 

48 
47 
46 
40 
34 

28 
21 
21 
21 
21 

20 
19 
18 
IS 
17 

16 
16 
16 
15 
15 
14 

14 
14 
14 
14 
14 

1? 
13 
12 

12 
12 

12 
12 
11 
11 

10 

10 
10 
10 
10 
10 

9 
9 
9 
9 
9 

9 

8 
8 
8 
8 
8 

8 

8 

8.2 

8.5 

8.8 

9.2 
9.6 

10 

10 
9 

9 
9 
9 
9 
9 

8.6 
8.2 
8.2 
8.1 
8. 

8 
8 
9 
9 
10 

10 
10 
10 
11 
11 

11 
12 

2 

3 

12 
12 
12 

12 

4 

5 

6 

7 

13 

14 
13 

8 

9 

10 

11 

12 

13 

14 

15 

17 

40 

30 
37 

44 
51 
46 
43 

43 
43 

46 
48 
49 
51 

19 

20 

21 

22 

23 

24 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  a  poorly  defined  rating  curve.     Discharge  interpolated  for 
days  for  which  gage  heights  are  mjssing. 

Monthly  discharge  of  Squaw  Creek  near  Big  Sandy,  Wyo.,for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 

Accu- 

Maximum. 

Minimum. 

Mean. 

(total  in    1 
acre-feet).    racy* 

May  17-31 

43.3 
63.7 
28.9 
10.7 
9.05 
12.3 

1,290     C. 

June 

101 
51 
14 
10 
14 

44 
14 
8 
8 

3,790 

1,780 

658 

539 

219 

c. 

July 

C. 

August 

c. 

September 

c. 

October  1-9 

c. 

The  period 

8,280 

LITTLE    SANDY    CREEK  NEAR    EDEN,  WYO. 

Location. — At  the  highway  bridge  about  one-fourth  mile  above  the  mouth  of  the 
stream,  in  sec.  34,  T.  25  N,  R.  106  W.,  near  Eden,  Wyo. 

Records  available. — April  25  to  October  31,  1911. 

Channel. — Slightly  shifting  from  year  tc  year. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  63  second- 
feet  from  the  Little  Sandy. 

Accuracy.  — Fair. 

Cooperation. — Station  maintained  in  cooperation  with  Eden  Irrigation  &  Land  Co., 
by  which  the  field  data  were  furnished. 
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measurements  of  Little  Sandy  Creek  near  Eden,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  26 

May   10 
29 

W.  E.  Robertson 

....do 

do 

...do 

Feet. 
0.80 
1.15 
1.18 
1.49 
1.86 

Scc.-ft. 
16.9 
44.2 
40.7 
69.7 
116 

June  18 
July     3 

29 
Aug.     5 

W.  E.  Robertson 

do 

do 

Feet. 
2.30 
1.63 

.98 
.67 

Sec.-ft. 
194 
92.4 
33.0 

.    do . . . 

11  8 

10 

...do 

Daily  gage  height,  in  feet,  of  Little  Sandy  Creek  near  Eden,  Wyo.,  for  1911. 
[W.  E.  Robertson,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1         

0.9 
.9 
.9 
.9 
.9 

.9 

.9 
1.0 
1.1 
1.15 

1.2 

1.12 

1.0 

1.0 
1.1 
1.1 
1.2 
1.3 

1.35 
1.49 
1.7 

"'ilka 

2.0 
1.8 

1.7 
1.6 
1.63 

'"Hi" 

1.5 
1.6 
1.5 

1.4 
1.4 
1.3 

0.8 
.7 
.7 
.7 
.67 

.7 
.7 

.7 
.5 
.6 

.5 
.6 
.4 

0.2 
.2 
.2 
.2 
'.2 

.2 
.2 
.2 
.2 

.2 

.2 
.3 
.4 
.3 
.3 

.3 
.3 

.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.3 
.3 
.3 
.2 
.3 

0.4 

2           

3           

.5 

4 

.5 

5    

.5 

6      

.6 

7                      

8.             

.7 

9    .               

.65 

10 

11        

.7 

12 

.7 

13 

.7 

14                

.65 

15...                

1.1 

1.1 

1.2 

1.2 

1.07 

1.05 

1.0 

2.2 
2.2 
2.3 
2.3 
2.1 

"2.3 

2.4 
2.4 
2.1 

2.1 
1.9 

1.8 
1.7 

1.2 

"l.2 
1.2 
1.1 
1.1 

1.2 
1.2 
1.2 
1.1 
1.1 

1.1 

"ilo 

.98 
.9 

.8 

.5 
.4 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.2 
.2 
.  _) 

16         

.6 

17 

18 

.7 

19 

.7 

20 

21 

.5 

22 

.5 

23 

.9 
.85 
1.0 

"1*3" 

1.25 
1.18 

24 

.6 

25 

0.8 

.8 
.8 
.8 
.85 

.7 

26 

27 

28 

29 

30                  

1.1 

Daily  discharge,  in  second-feet,  of  Little  Sandy  Creek  near  Eden,  Wyo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1              

23 
23 
23 
23 
23 

23 
23 
30 
42 
46 

51 
44 
34 
38 
42 

34 
38 
38 
46 

54 

58 
71 
95 
106 
116 

136 
108 
125 
142 
159 

101 
89 
93 
89 
85 

81 
78 
78 
89 
78 

69 
69 
60 
56 
51 

20 
13 
13 
13 

12 

13 
13 
13 
6 

0 
0 
0 
0 
0 

0 
0 
0 
0 

4 

2                                 

6 

3. ..             

6 

4.    .             

6 

5 

6 

6 

9 

7                                        

11 

8                                        

13 

9                         

11 

10 

9              0 

6  0 

7  2 

4  4 

5  2 

6  |           2 

12 

11                               

13 

12                                            

13 

13                                 

L5 

14. ..             

11 

15 

10 

36  surface  Water  supply,  1911,  part  ix. 

Daily  discharge,  in  second-feet,  of  Little  Sandy  Creek  near  Eden,  Wyo.,for  1911 — Contd. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

16 

42 
51 
51 
40 
38 

34 
30 
27 
23 
.  34 

47 
60 
56 
44 
41 
38 

177 
177 
194 
194 
160 

177 
194 
213 
213 
160 

160 
127 
115 
101 
101 

51 
51 
51 
42 
42 

51 
51 
51 
42 
42 

42 
38 
34 
32 
27 
20 

4 
4 
3 
3 
2 

2 
2 
2 

2 

2 

2 
2 
2 
0 
0 
0 

2 
2 
0 
0 
0 

0 
0 
0 
0 
0 

2 
2 
2 
0 
2 

9 

17 

11 

18...            

13 

19 

13 

20 

10 

21 

6 

22 

6 

23 

8 

24.  .              

9 

25 

16 

16 
16 
16 
19 
21 

13 

26 

12 

27 

11 

28 

10 

29...           

9 

30 

9 

31 

8 

Note.— Daily  discharge  determined  from  a  fairly  well-defined  rating  curve.    Discharge  interpolated  for 
days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Little  Sandy  Creek  near  Eden,  Wyo.,for  1911. 


April  25-30. 

May 

June 

July 

August 

September. 
October. .. 


Month. 


The  period 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


21 

60 
213 
101 

20 
4 

13 


17.3 
36.9 
126 
59.1 
5.97 
.73 


Run-off 
(total  in 
acre-feet). 


206 
2,270 
7,500 
3,630 

367 
43 

595 


14,600 


Accu- 
racy. 


BEAVER  CREEK  BASIN. 


BEAVER    CREEK    NEAR    LADORE,  COLO. 

Location.— At  Myers  ranch,  about  16  miles  from  Ladore,  Colo. 

Records  available.— April  24,  1910,  to  November  30,  1911. 

Drainage  area. — 27  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Apparently  shifting. 

Discharge  measurements. — Made    by    wading.     High-water    measurements    are 

made  by  the  s^pe  method. 
Winter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 

winter  months. 
Diversions. — Water  is  diverted  for  irrigation  above  the  station. 
Cooperation. — Station  maintained  by  the  State  engineer,  who  furnishes  the  records 

complete  for  publication. 

The  following  discharge  measurement  was  made  by  C.  L.  Chatfield: 
June  2,  1911:  Gage  height,  0.30  foot;  discharge,  0.25  second-foot. 


BEAVER  CREEK  BASIN. 

Daily  gage  height,  in  feet,  of  Beaver  Creek  near  Ladore,  Colo.,  for  1911. 
[F.  F.  Myers,  observer.] 
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Day. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23 . 
24. 
25 . 

26. 

27. 
28. 

2!). 


Apr. 


0.7 
1.9 
2.6 
2.55 
2.65 

1.95 
1.2 
1.2 
1.2 
1.25 

1.05 
1.05 

.85 
.75 
.65 

.8 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 


May. 


0.7 
.7 
.7 
.7 
.7 


June. 


0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.2 
.15 

.25 

.3 

.3 

.3 

.3 


July. 


0.1 
.1 
.1 
.1 

.05 

.1 

.1 

.2 

.15 

.1 

.1 

.1 

.05 

.05 

.05 


Sept. 


0.1 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.35 
.4 

.4 
.4 
.4 
.4 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 


Oct. 


0.5 
.5 
.5 

.6 

.7 

.75 

.7 
.7 
.6 
.0 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 


Note.— Gage  heights  affected  by  ice  Dec.  5  to  31. 

Daily  discharge,  in  second-feet,  of  Beaver  Creek  near  Ladore,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

1 

2.3 
43 
110 
104 
117 

46 
13 
13 
13 
14.5 

9 
9 

4.6 
3 

1.8 

3.7 
7.5 
7.5 
7.5 
3.7 

3.7 
7.5 
7.5 
7.5 
7.5 

5.4 
3.7 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
1.2 

.7 
.7 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.3 
.3 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.2 
.2 
.2 

.2 
.2 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.2 
.2 
.2 
.2 
.2 

0.2 
.2 
.2 
.2 
.1 

.2 
.2 
.2 
.2 

.2 

.2 
.2 
.1 
.1 
.1 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.4 
.5 

.5 
.5 
.5 
.5 

.7 
.7 

.7 

.7 

.7 
.7 
.7 
.7 
.7 
.7 

0.7 
.7 
.7 
1.2 
2.3 
3.0 
2.3 
2.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

2 

1.2 

3 

1.2 

4 

1.2 

5 

1.2 

6 

1.2 

7 

1.2 

8 

1.2 

9 

1.2 

10 

1.2 

11 

2.3 

12 

2.3 

13 

2.3 

14 

2.3 

15 

2.3 

16 

2.3 

17 

2.3 

18 

2.3 

19 

2.3 

20 

2.3 

21 

2.3 

22 

2.3 

23 

2.3 

24 

2.3 

25 

2.3 

26 

2.3 

27 

2.3 

28 

2.3 

29 

2.3 

30 

2.3 

31... 

Note.— Channel  dry  July  16  to  Sept.  5. 
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Monthly  discharge  of  Beaver  Creek  near  Ladore,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-ofT 
(total  in 

acre-feel  >. 

Maximum. 

Minimum. 

Mean. 

April 

117 

2.3 

.3 

.2 

0 

.7 

3.0 

2.3 

2.3 

.3 

.2 

0 

0 

.2 

.7 

1.2 

19.4 
.9 
.3 
.1 
0 
.4 
1.3 
1.9 

1,156 

57.1 

June 

15.8 

July 

5.2 

0 

24 

October 

80.9 

115 

1,454 

VERMILION  CREEK  BASIN. 

VERMILION    CREEK    NEAR    LADORE,  COLO. 

Location. — About  5  miles  from  Ladore,  Colo. 

Records  available.— July  1,  1910,  to  November  30,  1911. 

Drainage  area. — 1,017  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  by  wading  at  ordinary  stages  and  by  the  float 

method  during  high  stages. 
Winter  flow. — Ice  causes  backwater  and  records  are  discontinued  during  the  winter 

months. 
Diversions. — No  data. 
Cooperation. — Station  maintained  by  the  State  engineer,  who  furnishes  the  records 

complete  for  publication. 

Discharge  measurements  of  Vermilion  Creek  near  Ladore,  Colo.,  in  1911. 


Date. 

Hydro  grapher. 

Gage 
height. 

Dis- 
charge. 

Chatfield  and  Turner 

Feet. 

Sec.-ft. 
4.0 

Oct.     3 

C.  L.  Chatfield 

0.00 
-.60 

201 

4 

do 

45 

Daily  gage  height,  in  feet,  of  Vermilion  Creek  near  Ladore,  Colo.,  for  1911. 
[E.  Bassett,  observer.] 


Day. 

Jan. 

Feb.       Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.35 
.6 

2 

3.4 

3 

4.45 
5.0 
5.75 

4.65 
3.25 
2.0 
1.25 

.5 

.0 

4 

.0 

5 

2.1 

.6 

.0 

6 

.0 

7 

8 

0.0 
.6 

9 

10 

YAMPA  RIVER  BASIN.  39 

Daily  gage  height,  m  feet,  of  Vermilion  Creek  near  Ladore,  Colo.,  in  1911 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

11 

12 

2.5 
1.2 

13     . 

0.85 

2.25 
-.2 

14     . 

15 

2.55 

3.5 
4.6 
4.9 
3.1 
2.2 

3.25 

4.2 

3.1 

2.2 

1.65 

.7 

16     

17 

18 

19 

20 

I 

21 

22 

23 

2.2 
.15 

24... 

25... 

1.5 

.9 

26 

27 

28 

1 

29 

2.2 
.9 

1.2 

.0 

30 

31 

2.75 

YAMPA  RIVER  BASIN. 
YAMPA    RIVER    AT   YAMPA,  COLO. 

Location. — Near  the  bridge  connecting  the  town  of  Yampa  with  the  Denver,  North- 
western &  Pacific  Railroad  station. 

Records  available.— May  17,  1910,  to  November  16,  1911. 

Drainage  area. — 52  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff,  whose  datum  was  changed  May  17,  1911. 

Channel. — Shifting  during  high  water. 

Discharge  measurements. — Made  from  the  highway  bridge. 

Winter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 
winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  258  second-feet  from  the  head- 
water streams  above  Yampa. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engi- 
neer, who  maintains  the  station. 

Discharge  measurements  of  Yampa  River  at  Yampa,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  23 

25 

May   17 

June  13 

C.  L.  Chatfield 

do 

do 

do 

Feet. 
2.30 
2.20 
1.20 
1.60 

Sec.-ft. 
20.4 
16 
52 
104 

July   16 
Aug.     5 
Sept.  14 
Oct.    29 

C.  L.  Chatfield 

do 

do 

do 

Feet. 
0.70 
.45 

.78 
1.05 

Sec.-ft. 
8.9 
1.2 
8.5 
22 

40 


SURFACE   WATER  SUPPLY,   1911,   PART  IX. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Yampa  River  at  Yampa,  Colo., 

for  1911. 

[C.  L.  Arnold,  observer.] 


July. 

August. 

September. 

October. 

November. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 

height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

1.1 
1.2 

1.1 
1.3 
1.2 

1.1 

1.0 

1.05 

1.1 

1.0 

1.0 
1.1 
1.05 
.95 

.85 

.9 
1.05 
1.1 
1.15 
1.0 

1.1 
1.05 
.90 

.8 
.8 

.85 

.75 

.7 

.6 

.6 

.8 

35 
46 
35 

59 
46 

35 
26 
30 
35 
26 

26 
35 
30 
22 
15 

18 
30 
35 
40 
26 

35 
30 
18 
12 
12 

15 

10 

7 

4 

4 

12 

0.7 
.7 
.7 

.7 
.7 

.7 

.7 

.7 

.75 

.75 

.9 
1.05 
1.1 

.95 
1.0 

1.0 

1.0 

.95 

.95 

1.0 

1.1 
1.1 
1.2 
1.1 

1.05 

1.0 
1.0 
1.0 
1.0 
1.0 
.95 

7 

7 

7 

7 
7 
7 

10 
10 

18 
30 
35 
22 
26 

26 
26 
22 
22 
26 

35 
35 
46 
35 
30 

26 
26 
26 
26 
26 
22 

0.95 
.95 
.9 
.9 
.9 

.9 

.85 
.85 
.85 
.85 

.85 

.8 

.8 

.8 

.8 

.8 

.85 

.9 

.9 

.9 

.9 

.8 
.8 
.8 
.8 

.85 

.85 

.9 

.9 

.9 

22 
22 
18 
18 
18 

18 
15 
15 
15 
15 

15 
12 
12 
12 
12 

12 
15 
18 
18 
18 

18 
12 
12 
12 
12 

15 
15 

18 
18 
18 

0.8 
.8 
.8 
.9 

1.0 

1.0 
.9 
.9 
.9 

.8 

.8 
.8 
.8 
.8 
.8 

.75 

.8 
.8 
.7 
.75 

.95 
1.15 
1.3 
1.25 
1.1 

1.1 

1.05 

1.05 

1.0 

1.0 

1.0 

12 
12 
12 
18 
26 

26 
18 
18 
18 
12 

12 
12 
12 
12 

12 

10 
12 
12 
7 
10 

22 
40 
59 
52 
35 

35 
30 
30 
26 
26 
26 

1.0 

1.0 
.95 
.95 

1.05 

1.05 
1.05 
1.0 
1.05 
1.15 

1.15 

1.3 

1.4 

1.4 

1.4 

1.4 

26 

2 

26 

3 

22 

4... 

22 

5 

30 

6 

30 

7... 

30 

8 

26 

9 

30 

10 

30 

11 

30 

12 

30 

13 

30 

14... 

30 

15 

30 

16 

30 

17 

18... 

19  .. 

20 

21 

22 

23 

24 

25... 

26 

27 

28 

29... 

30... 

31... 

Monthly  discharge  of  Yampa  River  at  Yampa,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

July 

59 
46 
22 
59 
30 

4 

7 
12 

7 
22 

26 
21 
16 

21 
28 

1,605 

AugUSt : 

1,313 

September 

932 

October 

1,317 

Nov.  1-16 

897 

6,064 

1 

YAMPA    RIVER    AT    STEAMBOAT    SPRINGS,  COLO. 


Location. — At  the  lower  steel  bridge  at  Steamboat  Springs;  a  short  distance  below  the 

mouth  of  Spring  Creek. 
Records  available.— May  3,  1904,  to  October  31,  1906;  March  1,  1910,  to  November 

30,  1911. 
Drainage  area. — 572  square  miles  (State  engineer's  report). 
Gage. — Automatic  recording  gage. 
Channel.— Practically  permanent. 


YAMPA   RIVER  BASIN. 
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Discharge  measurements. — Made  from  the  steel  bridge. 

Winter  flow. — The  hot  springs  keep  the  river  practically  open  during  the  winter 
months. 

Diversions. — There  are  court  decrees  for  diversions  of  115  second-feet  from  Yampa 
River  between  Yampa  and  Steamboat  Springs,  and  diversions  of  231  second-feet 
from  intervening  tributaries. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Yampa  River  at  Steamboat  Springs,  Colo.,  in  191 1 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May  15 
22 

June  10 
20 

July    18 

C.  L.  Chatfield 

do 

do 

do 

do 

Feet. 
4.00 
3.10 
3.62 
3.35 
1.55 

Sec.-ft. 
2,110 
1,130 
1,850 
1,480 
243 

July   26 

Aug.  29 
Sept.  13 
Oct.    31 

C.  L.  Chatfield 

do 

do 

do 

Feet. 
1.35 
1.00 
1.00 
1.13 

Sec.-ft. 

172 

77 

66 

89 

Daily  gage  height,  in  feet,  of  Yampa  Fiver  at  Steamboat  Springs,  Colo.,  for  1911. 

[R.  H.  Tifdale,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.1 

1.1 

1.15 

1.15 

1.15 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

1.35 

1.4 

1.45 

1.5 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.6 

1.65 

1.7 

1.75 

1.8 
1.8 
1.85 

1.9 

1.95 

2.0 

2.05 

2.1 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

2.0 
2.0 
2.1 
2.2 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 

""2.1" 

'"i'g" 

"z.l" 

3.15 

3.15 

3.3 

3.65 

3.75 

4.0 
3.8 

4.4 

4.4 

4.25 

4.25 

4.3 

4.3 
4.2 
4.5 
4.4 
3.75 

3.8 

3.8 

3.75 

3.5 

3.45 

3.85 
3.65 
3.35 
3.35 
3.15 

3.25 
3.15 
3.1 
3.1 

2.8 

2.75 

2.2 

2.35 

2.0 

2.0 

2.0 
1.9 
1.9 
1.9 
2.0 

1.8 

2.15 

2.1 

2.0 

2.0 

2.05 

2.1 

2.9 

1.75 

1.7 

1.75 

1.6 

1.55 

1.6 

1.45 

1.55 

1.6 

1.45 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.35 

1.25 

1.25 

1.3 

1.2 

1.2 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.15 

1.25 

1.2 

1.2 

""l.2b 

1.45 
1.35 
1.2 
1.05 

1.05 

1.15 

1.1 

1.25 

1.3 

1.2 

1.0 

1.05 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.0 

1.0 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.2 
1. 15 
1.1 

1.1 

1.2 

1.1 

1.15 

1.25 

1.6 

1.35 

1.5 

1.4 

2.2 

2.2 

1.9 

1.6 

1.55 

1.5 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.2 
1.15 

1.05 

1.1 

1.3 

1.3 

1.3 

1:3 

1.3 

1.25 

1.25 

1.15 

1.1 

1.15 

2 

1.15 

3 

1.2 

4 

1.15 

5.  .. 

1.4 

6 

1.25 

7 

1.25 

8 

1.35 

9 

1.35 

10 

1.3 

11 

1.15 

12 

1.25 

13 

1.3 

14 

1.3 

15 

1.35 

16 

1.3 

17.  .. 

1.25 

18 

1.25 

19 

1.3 

20 

1.3 

21 

1.3 

22 

1.3 

23 

1.6 

24... 

1.45 

25 

1.4 

26 

i.4 

27 

1.5 

28 

1.6 

29 

1.65 

30 

31 
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Daily  discharge,  in  second-feet,  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


ug. 

Sept. 

130 

80 

145 

102 

115 

90 

115 

130 

90 

145 

80 

115 

70 

70 

70 

80 

70 

70 

70 

70 

70 

70 

70 

80 

70 

80 

70 

80 

70 

70 

90 

70 

102 

90 

130 

70 

115 

70 

115 

70 

120 

70 

120 

70 

120 

102 

125 

102 

125 

90 

130 

90 

130 

115 

198 

90 

162 

102 

115 

130 

80 

Oct. 


Nov. 


1 
2 
3 

4 
5 

G 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 

27 
28 
29 
30 

31 


93 
93 
93 
105 
105 
L05 


93 
93 
93 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 


105 
115 
115 
115 
115 

115 
115 
115 
130 
145 

162 
180 
198 
215 
232 

232 
232 
215 
215 
215 

215 
215 
215 
232 
250 

270 
290 
310 
330 
330 
355 


380 
405 
430 
458 
485 

485 
485 
458 
458 
430 

430 
430 
430 
430 
430 

405 
405 
380 
380 
380 

430 
430 
485 
545 
610 

080 
680 

680 
680 


680 
680 
680 
680 
720 

760 
800 
840 
880 
905 

1,125 
1,345 
1,565 
1,785 
2,020 

1,935 
1,835 
1,735 
1,635 
1,535 

1,300 
1,300 
1,440 
1,770 
1,870 

2,120 
1,920 
2,060 
2,200 
2,340 
2,480 


2,635 
2,635 
2,478 
2,478 
2,530 

2,530 
2,425 
2,640 
2,635 
1,870 

1,920 
1,920 
1,870 
1,630 
1,580 

1,970 
1,772 
1,488 
1,488 
1,300 

1,392 
1,300 
1,255 
1,255 
990 

948 
545 
645 
430 
430 


430 
380 
380 
380 
430 

330 
515 
485 
430 
430 

458 
485 
380 
310 
290 

310 
250 
232 
250 

198 

232 
250 
198 
162 
145 

162 
145 
145 
145 
162 
130 


250 
162 
215 
180 
545 

545 
380 
250 
232 
215 

180 
162 
145 
145 
145 


102 
102 
115 
102 
180 

130 
130 
162 
162 
145 

102 
130 
145 
145 
162 


145 

145 

145 

130 

145 

130 

115 

145 

102 

145 

80 

145 

90 

145 

145 

145 

145 

145 

145 

145 

145 

145 

145 

145 

130 

145 

130 

145 

102 

145 

90 

Note.— Discharge  interpolated  for  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

January 

105 
105 
355 
680 
2,480 
2,640 
515 
198 
145 
545 
180 

73 

93 

105 

380 

680 

430 

130 

70 

70 

80 

102 

91 
101 
203 
482 
1,450 
1,700 
298 
106 
89 
190 
139 

5,578 

February 

5,617 

March 

12,482 

April 

28,780 

May 

89, 141 

June 

101,129 

July 

18, 305 

6,510 

September 

5,282 

October 

11,693 

November 

8,249 

The  period 

292,  766 

YAMPA    RIVER    AT    CRAIG,  COLO. 

Location. — One  mile  south  of  Craig  on  steel  bridge  on  road  to  Hamilton,  Colo.,  a 

short  distance  below  the  mouth  of  Fortification  Creek. 
Records  available.— April  30,  1904,  to  October  31,  1906;  April  1,  1910,  to  November 

30,  1911. 
Drainage  area. — 1,730  square  miles. 
Gage. — Vertical  staff. 
Channel. — Slightly  shifting. 


YAMPA   RIVER   BASIN. 
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Discharge  measurements. — Made  from  highway  bridge. 

Diversions.— There  are  court  decrees  for  diversions  of  238  second-feet  from  Yampa 
River  between  this  station  and  Steamboat  Springs,  and  411  second-feet  from  inter- 
vening tributaries  exclusive  of  a  conditional  decree  for  587  second-feet  from  the 
North  Fork  of  Elkhead  Creek. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publi- 
cation by  the  State  engineer. 

Discharge  measurements  of  Yampa  River  at  Craig,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  11a 
May    23 

C.  L.  Chatfield 

do 

Feet. 
3.60 
5.10 
5.80 
6.35 
5.56 

Sec.-fl. 
263 
3,460 
4,470 
5,850 
3,970 

June  28 
July    11 
Aug.    8 
Sept.  23 
Oct.    26 

C.  L.  Chatfield 

do 

Feet. 
4.62 
3.40 
2.45 
2.20 
2.60 

Sec.-ft. 

2,440 

973 

28 
June    6 

do 

do 

do 

do 

206 
131 

23 

do 

do 

330 

a  Ice  present. 

Daily  gage  height,  in  feet,  of  Yampa  River  at  Craig,  Colo.,  for  1911. 

[Fred  A.  Aiken,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.55 

3.85 

4.1 

4.5 

4.4 

4.25 

4.05 

3.8 

3.65 

3.9 

3.95 

3.7 

3.55 

3.4 

3.35 

3.3 

3.35 

3.3 

3.35 

3.4 

3.45 

3.6 

4.1 

4.6 

4.75 

4.85 

5.2 

5.5 

5.75 

5.4 

5.0 
4.65 
4.55 
4.85 

4.85 

5.55 

6.25 

6.3 

6.65 

7.05 

6.6 

5.85 

5.8 

6.0 

6.3 

6.35 

6.45 

6.4 

6.35 

5.85 

5.65 

5.1 

5.2 

5.6 

5.75 

5.85 

5.9 

6.0 

6.05 

6.15 

6.15 

6.2 

6.4 

6.25 

6.3 

6.25 

6.4 

6.4 

6.35 

6.8 

6.3 

5.9 

5.85 

6.0 

6.0 

5.85 

5.95 

6.65 

6.2 

6.0 

6.1 

5.9 

5.9 

5.55 

5.3 

5.15 

4.8 

4.7 

4.45 

4.4 

4.25 

4.15 

4.25 

4.05 

4.1 

4.0 

4.15 

4.1 

3.95 

3.9 

3.55 

3.4 

3.3 

3.2 

3.15 

3.1 

3.05 
3.05 
3. 15 
3.05 
3.05 

3.0 

2.95 

3.0 

3.1 

2.95 

2.95 
2.9 
2.85 
2.85 
2.85 
2.75 

2.75 

2.7 

2.65 

2.55 

2.55 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.35 
2.35 

2.35 

2.7 

2.55 

2.55 

2.55 

2.55 
2.55 
2.45 
2.35 
2.35 
2.35 

2.35 
2.35 
2.35 
2.45 
2.45 

2.45 
2.35 
2.35 
2.35 
2.25 

2.25 
2.25 
2.25 
2.25 
2.25 

2.25 
2.25 
2.25 
2.25 
2.25 

2.2 
2.2 
2.2 
2.3 
2.4 

2.35 

2.3 

2.4 

2.4 

2.45 

3.0 

3.2 

3.1 

3.05 

3.25 

4.15 

3.7 

3.35 

3.1 

3.05 

3.0 
2.9 
2.9 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 
2.5 

2.5 

2 

2.5 

3 

2.5 

4.. 

2.5 

5 

2.45 

6 

2.6 

7 

8 

2.5 
2.45 

9 

2.5 

10 

2.5 

11 

2.5 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2.5 

22 

2.55 

23 

24 

25 

26 

27 

28... 

29... 

30 

31 

44  SURFACE   WATER   SUPPLY,   1911,   PART  IX. 

Daily  discharge,  in  second-feet,  of  Yampa  River  at  Craig,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1,132 

1,455 
1 ,  745 
2,2S0 
2,140 

1,935 
1,685 
1,400 
1,238 
1,510 

1,578 

1,290 

1,132 

980 

932 

885 
932 
885 
932 
980 

1,030 
1,185 
1,745 
2,420 
2,630 

2,775 
3,320 
3,860 
4,360 
3,670 

3,000 
2,490 
2,350 
2,775 
2,775 

3,955 

4,598 
4,740 
6,825 
8,315 

0,650 
4,585 
4,470 
4,940 
4,740 

4,882 
5,178 
5,025 
4,882 
4,585 

4,150 
3,160 
3,320 
4,050 
4,360 

4,585 
4,700 
4,940 
5,065 
4,222 
4,222 

4,455 
5,025 

4,598 
4,740 
4,598 

5,025 
5,025 
4,882 
7,350 
4,740 

4,700 
4,585 
4,940 
4,940 
4,585 

4,820 
6,825 
4,455 
4,940 
4,190 

4,700 
4.700 
3,955 
3,490 
3,240 

2,700 
2,560 
2,210 
2,140 
1,935 

1,808 
1,935 
1,685 
1,745 
1,625 

1,808 
1,745 
1,578 
1,510 
1,132 

980 
885 
790 
745 
700 

658 
658 
745 
658 
658 

615 
575 
615 
700 
575 

575 
535 
496 
496 
496 
425 

425 
390 
358 
292 
292 

230 
230 
230 
230 
230 

230 
230 
230 
230 

230 

230 
230 
230 
172 
172 

172 
390 
292 
292 
292 

292 
292 
230 
172 
172 
172 

172 
172 
172 
230 
230 

230 
172 
172 
172 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

95 

95 

95 

145 

200 

172 
145 
200 
200 
230 

615 
790 
700 
638 
838 

1,808 
1,290 

932 
71 KJ 
658 

615 
535 
535 
390 

390 

390 
390 
390 
390 
390 

325 
325 
325 
390 
390 

358 
325 
325 
325 
325 
260 

260 

2 

260 

3 

260 

4 

260 

5 

230 

6 

325 

7 

260 

8 

230 

9 

10  . 

260 
260 

11 

260 

12 

260 

13... 

200 

14 

260 

15 

260 

1G 

260 

17 

260 

18... 

260 

19 

260 

20 

260 

21 

260 

22 

23 

292 
260 

24 

25 

260 
260 

26 

260 

27 

260 

28 

260 

29 

260 

30 

260 

31 

Note.— Discharge  Nov.  12  to  20  and  23  to  30  interpolated. 

Monthly  discharge  of  Yampa  River  at  Craig,  Colo.,  for  1911, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

April 

4,360 

8,315 

7,350 

1,935 

425 

230 

1,808 

325 

885 

2,350 

1,935 

425 

172 

95 

260 

230 

1.801 
4,469 
4,368 
973 
254 
154 
551 
261 

107,189 

May 

274,778 

June 

259,930 

July 

59,804 

August 

15,588 

September 

9, 162 

33,872 
15,544 

November 

The  period 

775,867 

YAMPA   RIVER   BASIN. 
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YAMPA    RIVER    NEAR    MAYBELL,  COLO. 


Location. — At  the  Thornburg  bridge  9  miles  below  Maybell.  The  nearest  tributary 
is  Deception  Creek,  which  enters  the  river  about  2  miles  above. 

Records  available.— April  17, 1904,  to  October  31,  1905;  June  12,  1910,  to  November 
30, 1911. 

Drainage  area. — 3,670  square  miles  (State  engineer's  report). 

Gage. — Chain. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  the  bridge. 

Winter  flow. — Ice  causes  backwater  at  the  gage  and  the  records  are  discontinued 
during  the  winter  months. 

Diversions. — There  are  court  decrees  for  diversions  of  115  second-feet  from  Yampa 
River  between  this  station  and  Craig.  Below  Maybell,  there  are  decrees  for 
diversions  of  37  second-feet  from  Yampa  River. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publi- 
cation by  the  State  engineer. 

Discharge  measurements  of  Yampa  River  near  Maybell,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

C.  L.  Chatfield  

Feet. 
0.72 
2.50 

Scc.-fl. 
196 

Oct.     8 

do 

1,290 

Daily  gage  height,  in  feet,  of  Yampa  River  near  Maybell,  Colo.,  for  1911. 
[Peter  Farrell,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.95 
3.8 
3.75 
3.65 
3.55 

3.4 

3.35 

3.05 

3.0 

2.95 

2.9 

2.85 

2.8 

2.8 

2.8 

2.75 

2.7 

2.6 

2.5 

2.25 

2.1 

1.8 

1.7 

1.65 

1.65 

1.5 

1.55 

1.4 

1.35 
1.2 
1.1 

1.1 
1.0 
1.0 
.9 

.8 

.65 
.65 
.55 
.55 
.5 

.5 

.65 
.6 

.7 
.75 

.75 

.7 

.8 
1.0 
1.05 

.9 

.85 

.9 

.75 

.75 

.9 
.95 
.85 
.8 

.7 
.75 

0.9 

1.0 

1.1 

.9 

.85 

.9 

.85 

.75 

.8 

.85 

.65 

.6 

.85 

.8 

.65 

.7 

.75 

.8 

.85 

.9 

1.15 

1.25 

1.55 

1.4 

1.15 

.9 

.85 
.85 
.8 
.85 

0.95 

1.1 

1.45 

1.85 

2.3 

2.9 
3.15 
3.35 
3.25 
3.15 

3.4 

3.15 

3.05 

2.85 

3.4 

3.5 

3.15 

2.95 

2.8 

2.75 

2.45 

2.3 

2.25 

2.1 

1.9 

1.75 

1.65 

1.35 

1.25 

1.2 

1.15 

1.2 

2 

1.05 

3 

.9 

4 

.95 

5 

5.4 

5.75 
5.45 
5.5 
5.55 

5.8 

5.65 

5.5 

5.1 

5.05 

5.5 

6.0 
5.0 

4.9 
4.85 

4.8 

4.6 

4.65 

4.55 

4.85 

4.85 

4.75 
4.7 
4.4 
3.  15 
3.95 

1.3 

6  

1.45 

7 

1.5 

8 

1.2 

9 

1.15 

10 

1.05 

11 

1.0 

12 

.9 

13 

1.05 

14 

1.15 

15 

1.2 

16 

1.1 

17  

1.1 

18 

1.2 

19 

1.45 

20 

1.6 

21 

l.S 

22 

1.7 

23  

1.35 

24 

1.3 

25 

1.2 

26 

1.45 

27 

1.6 

28 

1.5 

29...                                                         

1.35 

30 

1.3 

31 

Note.— Gage  heights  affected  by  ice  Nov.  18  to  30. 


46  SURFACE   WATER   SUPPLY,   1911,   PART  IX. 

Daily  discharge,  in  second-feet,  of  Yam-pa  River  near  Maybell,  Colo.,  for  1911. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

1                   

2,935 
2,740 
2,675 
2,548 
2,422 

2,340 
2,282 
1,845 
1,790 
1,735 

1,680 
1,628 
1,575 
1,575 
1,575 

1,525 
1,475 
1,380 
1,290 
1,080 

965 
745 
680 
650 
650 

560 
590 
500 
472 
395 
345 

345 
300 
300 
255 
215 

165 
165 
138 
138 
125 

125 
165 
150 
180 
198 

198 
180 
215 
300 
322 

255 
235 
255 
198 
198 

255 
278 
235 
215 
180 
198 

255 
300 
345 
255 
235 

255 
235 
198 
215 
235 

165 
150 
235 
215 
165 

180 
198 
215 
235 
255 

370 
420 
590 
500 
370 

255 
235 
235 
215 
235 

378 

345 

530 

780 

1,120 

1,680 
1,955 
2,282 
2,168 
1,955 

2,340 
1,955 
1,845 
1,628 
2,340 

2,360 
1,955 
1,735 
1,575 
1,475 

1,248 

1,120 

1,080 

965 

815 

712 
650 
472 
420 
395 
370 

395 

2 

322 

3  ..         

255 

4             

445 

5 

4,960 

5,480 
5,032 
5,105 
5,180 
5,555 

5,330 
5,105 
4,525 
4,452 
5,105 

5,855 
4,380 
4,235 
4,162 
4,090 

3,805 
3,875 
3,738 
4,162 
4,162 

4,018 
3,945 
3,535 
2,400 
2,935 

445 

6        

530 

7 

560 

8 

395 

9 

370 

10 

322 

11 

300 

12 

255 

13. . .      

322 

14 

370 

395 

345 

17 

345 

18 

395 

19 

395 

395 

395 

22 

395 

23 

395 

24 

395 

395 

395 

27 

395 

395 

29 

395 

395 

31 

Note.— Discharge  estimated  Nov.  18  to  30  because  of  presence  of  ice. 

Monthly  discharge  of  Yampa  River  near  Maybell,  Colo.,  for  1911. 


Month. 


June  5-30. . 
July 

August 
September. 
October — 
November . 


The  period. 


Discharge  in  second-feet. 


Maximum.   Minimum 


5, 855 

2,935 

345 

590 

2,360 

560 


2,400 
345 
125 
150 
278 
255 


Mean. 


4,428 

1,440 

216 

266 

1,308 

384 


Run-off 
(total  in 
acre-feet). 


22\  :?.".;< 

89, 556 
13,252 
15,800 
80,  426 
22, 822 


449, 209 


SODA    CREEK    AT    STEAMBOAT    SPRINGS,  COLO. 

Location. — At  the  Main  Street  Bridge  at  Steamboat  Springs,  below  all  tributaries, 
the  nearest  being  a  small  creek  that  enters  from  the  east  about  2  miles  above. 

Records  available. — June  8,  1910,  to  August  31,  1911. 

Drainage  area. — 47  square  miles  (State  engineer's  report). 

Gage. — Chain  gage. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  highway  bridge. 

Cooperation. — Station  maintained  and  records  furnished  complete  for  publication 
by  the  State  engineer. 
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Discharge  measurements  of  Soda  Creek  at  Steamboat  Springs,  Colo.,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge 

Feb.  21 

C.  L.  Chatfiekl 

Feet. 

Sec.-jl. 
a  2.  5 
297 
153 
124 
225 

July   24 
Aug.  29 
Sept.  13 
Oct.   31 

C.L.Chatfield 

do 

Feet. 

1.30 
.80 
.85 

1.20 

Sec.-ft. 
17 

May  16 
20 
22 

June  17 

...do 

2.80 
2.35 
2.22 
2.52 

.83 

do 

do 

do 

do 

do 

1.12 

8.4 

a  Estimated. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Soda  Creek  at  Steamboat  Springs, 

Colo.,  for  1911. 


May. 

June. 

July.   . 

August. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

2.7 

2.45 

2.75 

2.9 

2.9 

2.8 

3.05 

2.95 

2.85 

2.7 

2.75 

2.75 

2.7 

2.9 

3.1 

3.4 

3.0 

3.0 

3.15 

3.05 

2.9 

3.1 

2.8 

2.45 

2.25 

2.45 

2.35 

2.3 

2.1 

2.05 

270 
185 
290 
350 
350 

310 
410 
370 
330 
.       270 

290 
290 
270 
350 
430 

560 
395 
395 
450 
410 

350 
430 
310 
185 
132 

185 
158 
145 
100 
92 

2.1 

1.9 

1.9 

1-85 

1.9 

1.9 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
1.6 
1.5 

1.5 

1.5 

1.45 

1.4 

1.4 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 
1.1 

100 
69 
69 
63 
69 

69 
57 
57 
47 
47 

47 
47 
47 
38 
30 

30 
30 
26 
23 
23 

23 
23 
17 
17 
17 

12 
12 

8 
8 
8 
8 

1.1 
1.05 
1.0 
1.0 
.9 

.9 

.85 

.8 

.8 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 

.8 

.8 

.9 

.95 

.9 

.9 

.9 
.9 
.9 
.9 
.9 
.9 

8 

2  . 

6.5 

3... 

5 

4 

5 

5 

2.5 

6 

2.5 

7 

1.8 

8 

9 

10 

11 

12 

13 

14 

15 

2.9 

2.8 
2.8 
2.5 

350 

310 
310 
200 
180 
158 

120 
120 
218 
218 
252 

252 
270 
252 
235 
290 
290 

16.. 

17 

18 

19 

20 

2.35 

2.2 

2.2 

2.55 

2.55 

2.65 

2.7 

2.7 

2.65 

2.6 

2.75 

2.7 

21 

j 

22 

2.5 

23 

3.8 

24 

2.5 

25 

2.5 

26 

2.5 

27 

2.5 

28.. 

2.5 

29 

2.5 

30 

2.5 

31 

2.5 

Note.— Discharge  May  19  interpolated. 

Monthly  discharge  of  Soda  Creek  at  Steamboat  Springs,  Colo.,  for  1911. 


Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Month. 

Maximum. 

Minimum. 

Mean. 

May  15-31.                                 

350 
560 
100 

8 

120 

92 

8 

1 

237 
302 
37 
2.3 

7,984 

June 

17,954 

July..                                                         

2, 253 

142 

28,333 

48 
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ELK    RIVER    NEAR    CLARK,  COLO. 

Location. — At  Kinney's  ranch,  2  miles  above  Clark  post  office,  Colo. 

Records  available. — May  1,  1910,  to  September  30,  1911. 

Drainage  area. — 213  square  miles  (State  engineer's  report). 

Gage. — Chain  gage. 

Channel. — Rough  but  permanent. 

Diversions. — There  are  court  decrees  for  diversions  of  4  second-feet  from  Elk  River 
above  this  station  and  25  second-feet  from  tributaries  entering  above. 

Cooperatiftn. — Records  are  furnished  complete  for  publication  by  the  State  engineer 
who  maintains  the  station  in  cooperation  with  the  Elk  River  Irrigation  and  Con- 
struction Co. 

Discharge  measurements  of  Elk  River  near  Clark,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  20« 

C.  L.  Chatfield 

Feet. 

Sec.-ft. 
62 
1,440 
1,450 

July  22 
23 

Sept.  18 

C.  L.  Chatfield 

do 

do 

Feet. 
3.50 
3.30 
2.15 

Sec.-ft. 
399 

...do 

5.05 
5.05 

345 

19 

do 

58 

a  Ice  conditions. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Elk  River  near  Clark,  Colo. 

for  1911. 

[H.  S.  Deane,  observer.] 


June. 

July. 

August. 

September. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

j 

5.4 
5.2 
5.35 
5.45 

5.4 

5.3 
5.2 
5.9 
5.4 
5.3 

5.35 

5.4 

5.4 

5.4 

5.5 

6.0 

5.3 
5.2 
5.1 
5.1 

5.1 

5.1 
5.0 
5.0 
4.85 

4.55 

4.1 

4.1 

4.05 

4.0 

1,780 
1,580 
1,730 
1,830 
1,780 

1,680 
1,580 
2,335 
1,780 
1,680 

1,730 
1,780 
1,780 
1,780 
1,880 

2,460 

1,680 
1,580 
1,480 
1,480 

1,480 
1,480 

1,380 
1,380 
1,245 

1,000 
700 
700 
670 
640 

4.0 

4.1 

4.05 

4.0 

4.0 

3.9 
3.8 
3.7 
3.5 
3.5 

3.5 

3.45 

3.4 

3.4 

3.4 

3.4 
3.3 
3.3 
3.3 
3.3 

3.2 

3.45 

3.4 

3.3 

3.2 

3.2 

3.2 

3.15 

3.15 

3.1 

3.05 

640 
700 
670 
640 
640 

585 
535 
490 
405 
405 

405 
388 
370 
370 

370 

370 
335 
335 
335 
335 

305 
388 
370 
335 
305 

305 
305 
290 
290 
275 
262 

3.0 

2.95 

2.9 

2.8 

2.8 

2.7 
2.7 
2.7 
2.7 
2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.6 
2.7 
2.7 
2.5 
2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

250 
238 
225 
205 
205 

185 
185 
185 
185 
175 

175 
175 
165 
165 
165 

165 
165 
155 
155 
155 

L65 

185 
185 
145 
130 

130 
130 
130 
122 
L22 
122 

2.35 
2.35 
2.35 
2.35 
2.35 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 
2.3 
2.3 
2.4 
2.45 

2.4 

2.3 

2.25 

2.25 

2.2 

2.25 

2.2 

2.2 

2.2 

2.2 

2.15 
2.15 
2.15 
2.15 
2.6 

122 

2.   .                            

122 

3 

122 

4 

122 

5 

122 

6        

122 

7                         

115 

8 

115 

9 

115 

10 

115 

11 

115 

12 

115 

13 

115 

14...           

130 

15     

138 

in 

130 

17 

115 

18 

108 

l!l                             

108 

20. . .                

100 

21 

108 

22 

100 

23 

100 

24 

100 

25 

100 

26 

92 

27 

92 

28 

92 

29 

92 

30 

165 

31... 
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Monthly  discharge  of  Elk  River  near  Clark,  Colo.,  for  1011. 


Discharge  in  second -feet. 

Run-off 
(total  in 

acre- feel  ). 

Maximum. 

Minimum. 

Mean. 

2, 400 
700 
250 
165 

040 
262 
122 
92 

1, 535 
411 
169 
114 

91,359 
25,  296 
10, 401 
6,758 

July 

August 

September 

The  period 

133, 814 

ELK    RIVER    NEAR    TRULL,  COLO. 

Location. — Two  miles  southwest  of  Trull  post  office  on  the  road  between  Steamboat 
Springs  and  Hayden;  below  all  tributaries;  none  above  the  station  for  several  miles. 

Records  available.— May  2,  1904,  to  August  16,  1906;  May  1,  1910,  to  November  30, 
1911. 

Drainage  area. — 415  square  miles  (State  engineer's  report). 

Gage. — Chain  gage. 

Channel. — Fairly  permanent. 

Discharge  measurements.— Made  from  highway  bridge. 

Diversions.— Between  this  station  and  that  near  Clark  there  are  court  decrees  for  di- 
versions of  111  second-feet  from  Elk  River,  and  62  second-feet  from  intervening 
tributaries.     There  are  no  decrees  for  diversions  below  the  station. 

Cooperation. — Station  maintained  and  records  furnished  complete  for  publication 
by  the  State  engineer. 

Discharge  measurements  of  Elk  River  near  Trull,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  17  a 

C.  L.  Chatfield 

Feet. 

Sec.-ft. 
93 
2,720 
2,880 

July   24 
Aug.  31 
Sept.  15 

Chatfield  and  Turner. 
...do 

Feet. 
6.0 
5.07 
5.12 

Scc.-ft. 
375 

May  16 

.do 

8.98 
9.1 

91 

June    7 

Chatfield  and  Turner. 

do 

102 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Elk  River  near  Trull,  Colo.,  for  1911. 

[Fred  O.  Smith,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.0 

6.15 

6.35 

6.55 

6.4 

6.3 
6.15 
6.  3 
6.2 
6.25 

6.25 

6.1 

5.9 

5.8 

5.7 

7.35 
7.25 
7.25 
7.75 
8.45 

8.9 
8.7 
9.2 
9.5 
9.3 

8.4 

8.15 

8.5 

8.45 

9.05 

8.9 

8.9 

8.75 

8.8 

9.05 

9.15 
9.05 
(i.  65 
9.3 
8.45 

8.4 

8.75 

8.8 

8.75 

8.75 

7.4 
7.4 
7.25 
7.3 

7.2 

7.  25 
7.(1.-. 
6.  95 
6.  75 
6.5 

6.  45 
6.3 
6.3 
6.3 

6.2 

5.65 

5.65 

5.55 

5.5 

5.5 

5.4 
5.35 
5.35 
5.  4 
5.4 

5.4 
5.4 
5.3 

5.3 
5.  3 

5.0 

5.0 

5.0 

5.15 

5.1 

5.1 
5.1 
5.1 
5.1 
5.0 

5.0 

5.0 

5.05 

5.1 

5.1 

6.6 
6.5 
6.25 

5.8 
6.7 

7.4 

7.1 
6.9 

ti.  25 
5.95 

5.8 
5  8 
5.7 
5.5 
5.5 

5.3 

2 

5.2 

3 

5.1 

4 

5.2 

5 

5.1 

6 

5.1 

7 

5.1 

8 

5.1 

9 

5.1 

10 

11 

12 

13 

14 

15 

5.35 

8174°— W8P  309—14- 
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Daily  gage  height,  in  feet,  of  Elk  River  near  Trull,  Colo.,  for  1911—  Continued. 


Daily  discharge,  in  second-feet,  of  Elk  River  near  Trull,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

16 

5.7 

5.9 

6.05 

6.15 

6.4 

6.6 

6.8 

7.0 

7.15 

7.35 

7.6 

7.95 

8.2 

8.15 

7.95 

8.95 
8.85 
8.95 

8.45 
8.0 

7.65 
7.6 
7.  75 
8.25 
8.3 

8.4 

8.1 

8.0 

8.35 

8.3 

8.65 

8.9 
9.25 
8.75 
9.1 

8.95 

8.7 

8.8 

8.35 

8.2 

7.85 

7.8 

7.6 

7.65 

7.65 

7.35 

6.15 

6.2 

6.2 

6.15 

6.05 

6.0 

6.05 

6.05 

6.0 

5.9 

5.8 
5.9 
5.8 
5.8 
5.7 
5.7 

5.3 
5.3 
5.25 
5.3 

""5.3*" 

5.3 
5.3 
5.3 

5.3 
5.3 
5.2 
5.1 
5.1 
5.0 

5.05 

5.0 

5.0 

5.0 
4.95 

5.0 
5.2 
5.3 
5.3 
5.3 

5.35 

5.3 

5.25 

5.25 

5.3 

•j.  0 
5.4 
5.4 
5.4 
5.35 

5.3 
5.4 
5.4 
5.3 
5.3 

5.3 

5.3 

5.25 

5.2 

5.2 

5.2 

5.35 

17 

5.3 

18 

5.3 

19 

5.3 

20 

5.5 

5.5 

5.5 

5.45 

5.6 

5.5 

5.4 

5.3 

5.3 

5.35 

5.45 

5.7 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

388 
458 
559 
671 
586 

532 
458 
532 

482 
507 

507 
434 
344 
304 
268 

268 
344 

411 
458 
586 

700 

828 

964 

1,072 

1,220 

1,416 
L.715 

1,950 
1.902 
1,715 

1,220 
1,145 
1,145 
1,540 
2,199 

2,670 
2,458 
3,004 
3.352 
3,120 

2, 148 
1.902 
2,250 
2.  199 
2,834 

2.724 
2,617 
2,724 
2,  L99 
1,760 

1 .  457 
1,416 
1,540 

1,999 
2, 048 

2,148 
1.854 
1,760 
2,098 

2.048 
2,406 

2,670 
2,670 
2,511 
2.  564 
2,834 

2.947 
2,834 
3,526 
3,120 
2,199 

2.148 
2,511 
2,564 
2.511 
2,511 

2.670 
3,062 
2.511 
2,890 
2,724 

2,458 
2.  564 
2.1  His 
1,950 
1,626 

1,582 
L,  416 
1,417 

1 .  457 
1,220 

1,258 
1,258 
1,145 
1,182 
1,108 

1,145 

1,000 

929 

795 

642 

614 
532 
532 
532 
482 

458 
482 
482 
458 
411 

388 
411 
411 
■  388 
344 

304 
344 
304 
304 
268 
268 

251 
251 

219 
204 
204 

174 
161 
161 
174 
174 

174 
174 
148 
148 
148 

148 
148 
135 
148 
148 

148 
148 
148 
148 
148 

148 
148 
122 
100 
100 
80 

80 
80 
80 
111 
100 

100 
100 
100 

100 
80 

80 
80 
90 
100 
100 

90 
80 
80 
80 
71 

so 
122 
148 
148 
14S 

161 
148 
135 
135 

148 

700 
642 
507 

304 

762 

1.258 

1.036 

894 

507 

366 

304 
304 
268 
204 

204 

204 
174 
174 
174 
161 

148 
174 
174 
148 
148 

148 
148 
135 
122 
L22 
122 

148 

2 

122 

3 

100 

4 

122 

5 

100 

6 

100 

7 

100 

8 

100 

9 

100 

10 

122 

11 

122 

12... 

122 

13 

122 

14 

122 

15 

161 

16 

161 

17 

148 

18 

148 

19  

148 

20 

21 

204 

204 
204 
189 
234 
204 

174 
148 
148 
Mil 
189 
268 

148 
148 

22 

148 

23 

148 

24 

148 

25 

148 

26 

148 

27 

148 

28 

148 

29 

148 

30 

31 

148 

Note.— Daily  discharge  for  days  for  which  gage  heights  are  missing  obtained  by  interpolation  and  from 
climatologic  records. 


YAMPA   RIVER   BASIN. 
Monthly  discharge  of  Elk  River  near  Trull,  Colo.,  for  1911. 
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March  20-31. 

April 

May 

June 

July 

August 

September.. 

October 

November . . 


Month. 


The  period  . 


Discharge  in  second-feet. 


Maximum.    Minimum.       Mean 


268 
1,950 
3,352 
3.526 
1,258 

251 

161 
1,258 

161 


148 

268 

1,145 

1,220 
26S 
80 
71 
122 
100 


753 
2.  L28 
2,394 
619 
159 
105 
347 
133 


Run-off 
(total  in 

acre-feet). 


4,616 

44,  785 

130,877 

142, 423 

88,041 

9,779 

6,258 

21,295 

7,926 


406, 000 


TROUT    CREEK    AT    PINNACLE,  COLO. 

Location. — One-fourth  mile  above  Pinnacle,  in  Routt  County,  Colo. 

Records  available.— April  9,  1910,  to  December  31,  1911. 

Drainage  area. — 27  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Permanent. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 

winter  months. 
Diversions. — No  data. 
Cooperation. — Station  maintained  by  the  State  engineer,  who  furnishes  the  records 

complete  for  publication. 

Discharge  measurements  of  Trout  Creek  at  Pinnacle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage         Dis- 
height.     charge. 

Feb.  23a 

May   26 
July   15 

C.  L.  Chatfield 

C   E   Turner 

Feet. 
1.80 
2.50 
1.  95 

Sec.-ft. 
11 

65.8 
19.7 

Aug.  26 
Oct.    28 

c.  L.  Chatfield 

do 

Feet.       Sec.-ft. 

1.S7               13 
L.78              9.7 

C.  L.  Chatfield 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Trout  Creek  at  Pinnacle,  Colo.,  for  1911. 
[Mrs.  D.  M.  Chapman,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

.Inly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.75 
1.75 

1.8 
1.8 
1.8 

1.8 
1.8 
1 .  75 
1.8 
1.8 

1.8 
l.S 
1.7 
1.7 
1.8 

1.9 

1.9 

1.95 

2.00 

2.1 

2.2 

2.25 

2.3 

2.4 

2.1 

2.1 
2.  IT) 
2.25 
2.4 
2.4 

2.75 
2.9 
2.7 
2.7 

2.8 

2.8 
2.9 
3.0 
2.  85 
2.65 

2.  65 
2.7 
2.  6.-, 
2.6 
2.4 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.05 

2.0 

2.0 

2.0 

1.95 

1.9 

L.95 

1.9 
1.9 

l.'.i 
1.9 
1.85 

l.s 
1.8 
1.8 

l.S 

1.8 

1.9 

1.85 

1.85 

1.85 

1.85 

1.8 
1.8 
1.8 
1.85 
1 .  85 

l.S 
l.S 
l.S 
l.S 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.9 
1 .  85 
1.9 
L.95 
2.05 

1.95 
1.95 
L.95 

1.9 
1.9 

1.9 
1 .  85 
1.85 
1.8 
1.8 

I.s 

l.S 

l.s 
l.S 

1.7 

1.7 
1.7 
1.7 
1.95 

1.9.-, 

1.95 

l.s 
1.8 
l.s 
1.8 

1.8 

2 

l.s 

3. . 

l.s 

4 

l.s 

5 

1.7 

1.7 

1.75 

1.75 

1.75 

1.75 

1.8 

1.7 

1.75 

1.7 

1.75 

1.8 

6 

1.8 

7 

1.8 

8 

1.7 

9.  . 

1.8 

10.  .. 

1.8 

11 

1.8 

12... 

l.s 

13... 

l.s 

14 

1.  - 

15 

1.8 

52  SURFACE   WATER   SUPPLY,    1911,   PART   IX. 

Daily  gage  height,  infect,  of  Trout  Creek  at  Pinnacle,  Colo.,  for  1911 — Continued. 


Day. 


Feb. 


1.80 


Mar. 


1.75 
1.75 
1.75 
1.75 
1.75 

1.7 
1.7 
1.7 
1.8 
1.7 

1.7 

1.8 

1.7 

1.75 

1.75 

1.75 


Apr. 


1.8 
1.8 

1.8 

1.85 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
2.0 
2.0 
2.0 


May. 


2.4 

2.4 

2.45 

2.25 

2.2 

2.2 
2.2 
2.3 
2. 35 
2.5 

2.5 
2.4 
2.4 
2.5 
2.6 
2.7 


June. 


2.4 

2.35 

2.4 

2.4 

2.4 

2.35 

2.4 

2.3 

2.3 

2.25 


July. 


1.95 

1.95 

1.95 

1.9 

1.9 


1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


Aug. 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1 .  85 
1.9 
1.9 
1.9 

1 .  85 

1.85 

1.85 

1.85 

1.8 

1.8 


Sept. 


Oct. 


1.8 
1.75 
1.7 
1.7 

1.7 

1.9 

2.4 

2.15 

1.8 

1.8 


v. 


1. 

1.8 
1.8 
1.8 
1.8 
1.8 


Nov. 


1 

95 

1 

9 

1 

s 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

Dec. 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Note.— Ice  affected  the  gage  height  on  Feb.  23,  and  it  is  quite  probable  that  there  was  a  slight  effect  until 
Mar.  4. 

Daily  discharge,  in  second-feet,  of  Trout  Creek  at  Pinnacle,  Colo.,  for  1911. 


Day. 


Mar. 


Apr. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

17 

159 

49 

17 

11 

17 

11 

17 

202 

36 

11 

14 

11 

21 

145 

36 

11 

17 

11 

25 

145 

36 

14 

21 

11 

36 

173 

36 

14 

30 

i 

49 

173 

36 

21 

7 

56 

202 

36 

21 

7 

64 

232 

36 

21 

7 

80 

188 

30 

17 

21 

36 

132 

25 

17 

21 

36 

132 

25 

17 

21 

42 

145 

25 

14 

56 

132 

21 

14 

80 

120 

17 

11 

80 

80 

21 

11 

80 

80 

21 

11 

21 

80 

72 

21 

9 

89 

80 

21 

7 

56 

80 

17 

7 

49 

80 

17 

' 

49 

72 

17 

17 

49 

80 

17 

14 

80 

64 

64 

17 

42 

72 

64 

17 

11 

98 

56 

17 

11 

98 

56 

17 

14 

80 

56 

17 

11 

80 

56 

17 

11 

98 

49 

17 

11 

120 

49 

17 

11 

145 

17 

11 

1 

2 

4 
5 

6 

7 
8 
9 

10 

11 
12 
13 

14 
15 

16 
17 

is 
I '.i 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 

30 
31 


Note.— Daily  discharge  estimated  Mar.  1  to  4  because  of  ice. 
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Monthly  discharge  of  Trout  Creek    /  Pinnacle,  Colo.,  for  1911. 


March 

April 

May 

June 

July 

August 
September. 
October  — 
November . 
December.. 


Month. 


The  period. 


Discharge  in  second-feel . 


Maximum     Minimum. 


11 
25 
145 
232 
49 
17 
14 
80 
21 
11 


Mean. 


8.5 
L4 

I'm 
112 

24 

14 

II 


Run-off 

(total  in 
acre-feet). 


526 

827 

3,971 

6,653 

1,486 
831 
662 

1,059 
714 
668 


17,397 


FISH    CREEK    AT    DUNKLEY,    COLO. 

Location. — At  wagon  bridge  one-fourth  mile  below  Dunkley,  in  Routt  County,  Colo., 
near  the  center  of  T.  4  N.,  R.  87  W.,  and  the  northern  boundary  of  the  White 
River  National  Forest. 

Records  available.— April  8,  1910,  to  November  30,  1911. 

Drainage  area. — 29  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engineer, 
who  maintains  the  station  in  cooperation  with  the  Williams  River  Highline  Irriga- 
tion Co. 

Discharge  measurements  of  Fish  Creek  at  Dunkley,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.   10 

C.  L.  Chatfield 

Feet. 

Sec.-ft. 

8 

May   27 
July    13 
Aug.  26 

C.  E.  Turner 

2.70 

19.6 

C.  L.  Chatfield 

2  00 

15 

....do 

1   95 

1.38 

Daily  gage  height,  in  feet,  of  Fish  Creek  at  Dunkley,  Colo.,  for  1911. 
[R.  S.  Bird,  observer.] 


Day. 


Mar. 


1 1 

2.95 

2...                      

2.9 

3 

2.9 

4 

2.9 

5 

2.7 

3.2 
3.3 
3.3 
3.3 
5.15 

4.8 
3.0 
3.0 
2.5 
2.4 

2.55 

2.65 

3.05 

2.7 

2.8 

3.0 

6 

2.8 

7 

2.9 

8 

2.85 

9 

2.7 

10 

2.65 

11 

2.5 

12 

2.5 

13 

2.3 

14 

2.3 

15 

2.1 

16 

2.1 

17 

2.1 

18 

2.05 

19 

1.9 

20 

2.05 

Apr. 


May. 


3.0 
3.0 
3.2 
3.4 
3.4 

4.3 

4.7 

5.3 

5.85 

6.05 

6.0 

5.45 

4.75 

4.1 

4.25 

4.2 
4.2 
4.05 
3.95 
3.85 


June. 


2.5 

2.55 

2.5 

2.4 

2.45 

2.35 

2.4 

2.4 

2.4 

2.4 

2.35 

2.4 

2.3 

2.4 

2.5 

3.0 
3.0 
3.0 
3.0 
3.05 


July. 


2.45 
2.  55 
2.5 
2.6 
2.4 

2.35 
2.4 
2.  25 
2.05 
2.0 

2.1 
2.  1 
2.2 
2.4 
2.45 

2.6 

2.5 

2.35 

2.2 

2.2 


Aug. 


2.2 
2.  15 

2.  1 
2.  2 
2.1 

2.2 
2.1 
2.  1 
2.  1 
2.0 

2.0 

2.  o 
2.0 

2.0 
2.0 

2.0 
2.0 
2.0 
1.95 
2.0 


Sept. 

Oct. 

2.0 

2.S 

2.  0 

2.7 

2.0 

2.5 

2.0 

2.0 

3.0 

2.0 

2.9 

2.0 

2.8 

2.0 

2.  6 

2.0 

2.4 

2.0 

2    1 

2.0 

2.3 

2.  () 

2.3 

2  i) 

2.2 

2.0 

2.2 

2.0 

2.2 

2.0 

2.2 

2.0 

2.  15 

2.0 

2.  1 

2.0 

2.0 

2.0 

2.0 

Nov 


2.1 
2.2 
2.  15 
2.1 
2.  1 

2.1 
2.2 
2.15 

2.  1 
2.05 

2.1 
2.0 
2.0 
2.0 
2.05 

2.0 
2.0 
2.0 
2.0 
1.9 
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Daily  gage  height,  in  feet,  of  Fish  Creek  at  Dunkley,  Colo.,  for  1911— Continued. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

21 

2.85 
2.8 
2.75 
2.65 
2.5 

2.7 

2.7 

2.8 

2.8 

2.95 

2.95 

2.1 

2.15 

2.1 

2.2 

2.7 

2.85 

3.7 

4.1 

4.0 

3.0 

3.9 

3.7 

3.55 

3.3 

3.05 

2.8 

2.75 

2.65 

2.6 

2.5 

2.55 

2.95 

2.9 

2.9 

2.7 

2.45 

2.45 

2.4 

2.25 

2.3 

2.3 

2.1 

2.1 

2.0 

2.05 

2.0 

2.1 
2.1 
2.1 
2.1 
2.  1 
2.15 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.95 
2.0 

2.0 

2.05 

2.2 

2.1 

2.05 

2.0 
2.0 
2.1 
2.  1 
2.  1 

2.0 
2.2 
2.1 

2.  15 
2.2 

2.1 
2.1 

2.1 
2.1 
2.1 
2.1 

1.95 

2.0 

1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

1.95 

1.9 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Fish  Creek  at  Dunkley,  Colo.,  for  1911. 


Day. 


1 
2 

:\ 

4 

5 

8 

7 
8 

L0 

11 

12 

L3 

14 
15 

If. 
17 
IS 
lit 
20 

21 
22 
23. 
24 
25 

26 

27 
28 
29 
30 

31 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

15 

25 

26 

17 

7 

3 

11 

15 

24 

26 

18 

9 

2 

10 

15 

24 

30 

17 

8 

2 

7 

20 

24 

35 

16 

10 

3 

4 

20 

26 

35 

16 

7 

2 

15 

30 

22 

60 

15 

5 

3 

13 

32 

24 

74 

16 

6 

2 

11 

32 

23 

98 

16 

4 

2 

8 

60 

20 

124 

16 

2 

2 

5 

92 

20 

134 

16 

1 

1 

5 

78 

17 

131 

13 

2 

4 

26 

17 

104 

14 

2 

4 

26 

14 

76 

13 

3 

3 

17 

14 

53 

14 

4 

3 

16 

11 

58 

15 

6 

3 

18 

11 

5(5 

22 

8 

3 

20 

11 

50 

22 

7 

2 

27 

10 

52 

22 

4 

2 

20 

8 

48 

22 

3 

1 

22 

10 

46 

23 

3 

1 

23 

11 

47 

19 

2 

1 

22 

12 

42 

18 

2 

3 

21 

11 

38 

18 

1 

3 

2 

20 

12 

32 

14 

2 

2 

17 

20 

27 

11 

1 

3 

20 

23 

22 

9 

2 

2 

20 

42 

21 

8 

2 

2 

22 

53 

20 

6 

2 

2 

2 

22 

50 

19 

7 

2 

2 

2 

25 

26 

17 

< 

2 

2 

2 

25 

18 

2 

2 

Nov. 


Note.— Daily  discharge  Mar.  1  to  4  estimated  by  interpolation. 

Monthly  discharge  of  Fish  Creek  at  Dunkley,  Colo.,  for  1911. 


Month. 

Discharge  in  second 

-feet. 

Run-off 

(total  in 

acre-feet). 

Maximum. 

Minimiim. 

Mean. 

92 

53 

134 

23 

10 

3 

3 

15 

3 

15 

8 
17 
6 

1 

1 
1 
1 
.5 

27 

20 

52 

15 
3.9 
1.4 
1.2 
4.5 
1.4 

1,662 

April 

1,220 

Mav 

3,223 

June 

912 

July 

240 

August 

85 

September 

71 

October 

274 

November 

80 

The  period 

7,767 
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ELK  HEAD  CREEK  NEAR  CRAIG,  COLO. 


Location. — One  mile  above  the  mouth  at  bridge  on  road  between  Steamboat  Springs 
and  Craig,  the  latter  being  6  miles  west.  No  tributary  between  the  station  and 
the  mouth  and  none  for  several  miles  above. 

Records  available.— April  27  to  September  7,  1906;  April  17,  1910,  to  November 
30,  1911. 

Drainage  area. — 249  square  miles  (measured  from  Land  Office  map). 

Gage. — Chain  gage. 

Channel. — Permanent. 

Diversions. — There  are  court  decrees  for  diversions  of  45  second-feet  from  Elk  Head 
Creek  above  the  station  and  48  second-feet  from  tributaries  entering  above.  In 
addition,  there  are  conditional  decrees  for  reservoir  diversions  of  177,000  acre-feet 
from  Elk  Head  Creek  and  a  diversion  of  587  second-feet  from  the  North  Fork. 

Cooperation. — Station  maintained  and  records  furnished  complete  for  publication 
by  the  State  engineer. 

Discharge  measurements  of  Elk  Head  Creek  near  Craig,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.   11 

C.  L.  Chatfield 

Feet. 

Scc.-ft. 

14 

464 

175 

June  22 
July   13 
Sept.  22 

C.  L.  Chatfield 

do 

do 

Feet. 
5.20 
4.23 
3.50 

Sec.-ft. 
114 

May  23 
June    6 

do 

Chatfield  and  Turner . 

7.14 
5.73 

12.5 
0. 

Daily  gage  height,  in  feet,  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1911. 
[W.  F.  Harrison,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

7.2 

6.45 

7.0 

6.85 

6.45 

6.1 

6.35 

6.5 

6.6 

6.05 

5.75 

5.5 

5.45 

5.15 

5.15 

5.2 
5.2 
5.5 
5.6 
6.49 

6.6 

6.9 

7.25 

7.3 

7.9 

8.45 
9.0 

8.75 
7.9 
8.4 

7.75 

7.5 

7.55 

7.95 

9.3 

9.7 
9.95 
10.2 
10.35 
9.1 

7.95 
8.05 
8.15 
8.6 
8.55 

9.0 

8.8 
8.7 
8.3 
7.2 

6.85 
6.8 

7.1 

7.25 

7.35 

7.3 

6.85 

ti.  65 

6.55 

6.4 

6.35 

0.3 
6.15 
6.05 
5.95 

5.8 

5.7 
5.7 
5.6 
5.5 
5.5 

5.35 

5.2 

5.2 

5.1 

4.95 

"5.9"' 

5.45 
5.6 
5.45 

5.2 
5.45 
5.0 
4.9 

4.  To 

4.6 
4.  15 
4.35 
4.3 
4.2 

4.25 
4.35 
4.35 
4.35 
4.3 

4.4 

4.4 

4.35 

4.35 

4.3 

4.3 

4.2 

4.2 

4.25 

4.0 

4.0 

4.05 

4.2 

4.15 

4.15 

4.4 
4.3 

4.2 
4.2 
4.2 

4.2 

4.1 

4.1 

4.05 

4.0 

4.0 

4.0 

3.95 

3.9 

3.85 

3.8 

3.8 
3.8 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.65 

3.55 

3.55 

3.5 

3.5 

3.5 

3.5 

3.4 
3.4 
3.5 
3.5 
3.4 

3.4 
3.4 
3.4 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.5 

3.5 
3.5 

3.5 

3.7 
3.7 

4.25 

4.25 

4.5 

4.55 

4.7 

5.1 

4.7 

4.35 

4.2 

4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
3.95 
3.85 
4.0 
•      4.0 

4.0 
4.1 
1.  15 
4.0 
4.0 

4.1 
4.1 
4.1 
4.0 
4.0 

4.0 

2  .                                

4.0 

3 

4.0 

4 

4.0 

5  .                                    

4.0 

6 

4.0 

7 

4.0 

8 

4.0 

9 

4.0 

10  ..                                                    

4.0 

11 

4.1 

12 

4.1 

13...                                                    

4.1 

14 

4.2 

15.. 

4-2 

16 

4.2 

17 

4.0 

18 

4.1 

19 

4.0 

20...                                                 

4.1 

21                             

4.0 

22...                                  

4.0 

23 

24 

4.0 
4.0 

25 

4.0 

26 

27 .                                         

28 

29...                               

30                                                

31 
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Daily  discharge,  in  second-feet,  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1911. 


Day. 


Apr. 


462 
312 
422 
392 
312 

247 
294 
322 
342 

238 

187 
148 
141 
100 
100 

107 
107 
148 
163 
312 

342 

402 
472 
483 
610 

734 

867 
806 
610 
723 


May. 


578 
525 
536 
621 
942 

1,045 
1,  111) 
1,178 
1,218 
892 

621 
643 
666 

770 
758 

867 
818 
794 
700 
462 

392 
382 
442 
472 

494 

483 
392 
352 
332 

303 
294 


Juno. 


284 
256 
238 

220 
195 

179 
179 
163 
148 
148 

127 
107 
107 
94 


144 
212 
141 
L63 

111 

107 

Ml 
si 
69 
54 

41 
30 
24 
21 

15 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Note.— Discharge  for  days  for  which  gage  heights  are  missing  determined  by  interpolation. 
Monthly  discharge  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 

(total  in 
acre-feet). 


April 

May 

June 

July 

August 

September. 

October 

November. 


867 

1,218 

284 

27 

6 

94* 

15 


The  period. 


100 
294 
15 
6 
0 
0 
2 
6 


304 

648 

130 

16 


,03 


21,660 

39,832 

7.743 

1,012 

54 

2 

970 

450 


71,723 


FORTIFICATION    CREEK  AT  CRAIG,    COLO. 


Location. — One-eighth  mile  east  of  Craig  on  the  road  to  Hayden.  No  tributaries 
between  the  station  and  the  mouth,  and  none  for  some  distance  above. 

Records  available.— June  12,  1905,  to  July  30,  1906;  March  5,  1910,  to  November  30, 
1911. 

Drainage  area. — 25G  square  miles  (measured  from  Land  Office  map). 

Gage.-  Chain  gage. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  bridge. 
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Diversions. — There  are  court  decrees  for  diversions  of  91  second-feet  from  Fortifica- 
tion Creek  above  the  station  and  20  second-feet  from  tributaries  entering  above 
There  is  also  a  conditional  decree  for  a  diversion  of  235,000  acre-feel  from  Fori  ifica  - 
tion  Creek. 

Cooperation. — Station  is  maintained  and  records  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Fortification  Creek  at  Craig,  Colo.,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  12a 

C.  L.  Chatfleld 

Feet. 

Sec.-ft. 
8. 5 
375 
100 

37 

June  23 
July    13 
Aug.     8 
Sept.  22 

C.  L.  Chatfleld 

do 

do 

Feet. 
3.  75 

Sec.-ft. 
42 

Mar.  10a 

E.  S.  Foote 

9.90 
4.47 
3.70 

b.5 

May   24 

C.  L.  Chatfleld 

Chatfleld  and  Turner. 

.0 

June    6 

do 

.0 

a  Ice  conditions. 


6  Estimated. 


Daily  gage  height,  in  feet,  of  Fortification  Creek  at  Craig,  Colo.,  for  1911. 
[Mrs.  E.  L.  Jameson,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Oct. 

Nov. 

1 

4.4 

4.7 
4.7 
4.8 
4.55 

4.0 
3.85 
3.65 
3.8 
4.0 

4. 15 
3.8 
3.6 
3.  45 
3. 35 

3.  35 
3.  45 
3.65 
3.95 
4.2 

4.45 

4.7 

4.9 

5.0 

5.05 

4.95 

5.4 

5.65 

5.95 

4.85 

4.85 

4.55 

4.45 

4.6 

5.45 

6.35 

6.35 

6.5 

6.9 

6.85 

5.8 
5.2 
5^05 
5.1 

5.  2 

5.2 
5.1 
5.1 
4.8 
4.35 

4.05 
4.2 
4.1 
4.4 
1.  1 

4.25 

4.25 

4.0 

3.9 

3.8 

3.8 

3.95 

4.0 

3.9 

3.6 

3.75 

3.65 

3.55 

3.6 

3.6 

3.5 

3.45 

3.3 

3.25 

4.6 

3.8 

3.5 

4.05 

3.95 

2.7 
2.6 
2.6 
2.6 
2.65 

2.6 
2.6 
2.6 

4.9 
3.9 
4.7 
3.7 
5.85 

5.55 

4.15 

3.45 

3.2 

3.1 

3.1 
3.0 
2.95 

2.8 
2.8 

2.8 
2.8 

2 

3... 

4... 

5 

6  

7... 

8 

11.1 

10.25 

10.5 

8.5 
5.5 
5.  05 
5.05 
5.0 

5.8 

5.95 

4.85 

5.45 

5.45 

0.2 

5.7 

5.45 

4.85 

4.4 

3.G5 

3.5 

3.75 

3.8 

4.4 

4.75 

9 

10... 

11 

12 

13  . 

14... 

15 

16 

17 

18 

3.15 



19 

4.25 

3.85 

3.85 
3.9 
3.  75 
3.  6 
3.45 

3.3 
3.3 
3.05 
3.05 

•2.7 



20 

21 

'.'.'.'.'.'.'.'. 

4.75 
4.55 
3.15 

3.4 

22...                         

3.  3f, 

23 

3.3.") 

24 

3.  35 

25 

3.35 

2G 

3.3 

27 

3.5 

28 

29 

30 

31 

Note.— Ice  affected  the  gage  heights  Mar.  8  to  11. 
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Daily  discharge,  in  second-feet,  of  Fortification  Creek  at  Craig,  Colo.,  for  1911. 


21 ... . 
22..., 
23.... 

24..., 
25.... 


Day. 


Mar. 


.r,IM) 
410 
450 

220 
170 
135 
135 
135 

195 
210 
125 
165 
165 

235 
190 
165 
125 
95 

60 
50 
60 
65 
95 
115 


Apr. 


95 
115 
115 
120 
105 

75 
70 
00 
65 
75 

85 
65 
55 
50 
45 

45 
50 
60 
75 
85 

100 
115 
125 
135 
135 

130 
160 
185 
210 
125 


May. 


125 
105 
100 
110 
165 

250 
250 
270 
320 
310 

195 
150 
135 
140 
150 

150 
140 
140 
120 
90 


85 


June. 


July. 


Aug. 


Sept. 


Oct. 


82 
34 
70 
27 
152 

128 
44 
20 
13 
li 


Nov. 


Note.— Daily  discharge  estimated  Mar.  8  to  11  on  account  of  ice.  Discharge  July  9  to  16, 18  to  25,  Oct.  18 
to  Nov.  20,  and  Nov.  28  to  30,  estimated  by  interpolation  and  from  climatologic  reports.  No  flow  in  the 
creek  from  July  26  to  Aug.  20  and  Aug.  24  to  Sept.  30. 

Monthly  discharge  of  Fortification  Creek  at  Craig,  Colo.,  for  1911. 


March  8-31. 

April 

May 

June 

July 

August 

September. 

October 

November. 


Month. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


500 

210 

320 

80 

13 

75 

0 

152 

18 


178 
98 
137 
39.5 
1.7 
4.7 
0 
23 
14 


Run-off 
(total  in 
acre- feet). 


8.469 

5,812 

8.400 

2,350 

102 

288 

0 

1,422 

847 


27,685 


WILLIAMS    RIVER    NEAR    PYRAMID,  COLO. 


Location. — At  Dunstan's  ranch,  3  miles  below  Pyramid  post  office.  Willow  Creek, 
the  nearest  important  tributary,  enters  from  the  east  about  8  miles  below  the 
station. 

Records  available.— April  14,  1910,  to  November  30,  1911. 

Drainage  area. — 98  square  miles  (measured  from  Hay  den's  atlas). 
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Gage. — Vertical  staff. 

Channel. — Permane  nt. 

Discharge  measurements.— Made  from  footbridge. 

Diversions. — The  Williams  Highline  ditch  diverts  water  several  miles  above  the 
station.  The  natural  flow  is  somewhat  regulated  by  Basin  reservoir  on  the  head- 
waters. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engineer, 
who  maintains  the  station  in  cooperation  with  the  Williams  River  Highline  Irriga- 
tion Co. 

Discharge  measurements  of  Williams  River  near  Pyramid,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  10 

May   26 

C.  L.  Chatfield 

C.  E.  Turner 

Feet. 
1.60 

2.45 
1.80 

Sec.-ft. 
29 
318 

84 

Aug.  24 
Oct.    27 

Chatfield  and  Ault... 
C.  L.  Chatfield 

Feet 
1.50 
1.35 

Sec.-ft. 
47 
34 

July    14 

C.  L.  Chatfield 

Daily  gage  height,  in  feet,  of  Williams  River  near  Pyramid,  Colo.,  for  1911. 


[Edna  B.  Evans,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.5 

1.55 

1.8 
1.75 
1.8 
2.0 
2.3 

2.3 
2.3 
2.7 

2.95 
2.45 

2.2 
2.3 
2.35 

2.7 
2.6 

2.5 

2.6 

2.55 

2.45 

2.3 

2.15 

"""2.4" 

2.6 

2.55 

2.5 

2.55 

2.6 

2.55 

"*3.Y" 

2.7 
2.55 

2.55 

2.6 

2.55 

2.55 

2.5 

2.4 

2.4 

2.55 

2.4 

2.35 

2.45 

2.4 

2.4 

2.35 

2.25 

2.2 
2.0 
1.9 
2.0 
1.95 

2.05 
2.0 
1.95 
1.95 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.85 
1.85 

1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.75 
1.75 

1.7 
1.8 
1.7 
1.7 

1.65 

1.7 
1.7 
1.7 
1.7 
1.65 
1 .  55 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.45 

1.6 
1.6 
1.5 
1.5 
1.45 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.3 

1.3 

1.35 

1.45 

1.45 

1.45 

1.5 

1.55 

1.55 

2.05 

1.65 

1.55 

1.5 

1.5 

1.4 

1.4 
1.4 
1.4 
1 .  35 
1.4 

1.35 

1.3 

1.3 

1.35 

1.35 

1.35 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.4 

1.35 

1.35 

2 

1.35 

3 

1.35 

4. .    .. 

1.35 

5 

1.25 

1.25 

1.3 

1.35 

1.35 

1.35 

1.35 
1 .  35 
1.4 
1.4 
1.35 

1.35 

1.35 

1.35 

1.3 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.4 

1.35 

1.4 

1.35 

1.35 

1.4 

1.45 
1.35 

"*i.'45' 
1.5 

1.55 

1.5 

1.45 

"i.T' 

1.45 

1.5 
1.65 
1.75 
.  1-7 

1.35 

6 

1.35 

7..   .. 

1.4 

8 

1.4 

9 

1.4 

10 

1.4 

11 

1.4 

12 

13 

14.  .    .. 

15 

16 

17 

18 

19 

20 . . 

21.  . 

22 

23 

24 

25 

26 

1.85 
2.0 
2.05 

"*i.9" 

"2. 35" 

"*2.4 

2.  45 
2.55 

27 

28..    .. 

29 

30 

31 

60  SURFACE    WATER   SUPPLY,    191],    PART   IX. 

Daily  discharge,  in  second- f,  <  /.  of  Williams  Ulcer  near  Pyramid,  Colo.,  for  1911. 


Day. 

Mar. 

\  pr. 

\l:i.,  . 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

23 
23 

23 
23 
23 

23 
2(5 
31 
31 
31 

31 
31 
36 
36 
31 

31 
31 
31 
26 
31 

31 
31 
31 

26 
26 

36 
31 
36 
31 
31 
36 

51 
62 
62 
62 
62 

44 
31 
31 
44 
51 

62 
51 
44 
4  1 
36 

44 
44 

44 

11 
44 

51 
86 
114 
99 
99 

144 
195 
214 
214 
160 

128 
114 
128 
195 
315 

315 
315 
518 
678 
386 

272 
315 
338 

51 S 
462 

410 
462 
436 
386 
315 

252 
252 
361 
361 
361 

361 
338 
338 
361 
386 
436 

462 
436 
410 
436 
462 

436 
436 

790 

518 
436 

436 
462 
436 
436 

410 

361 
361 
436 
361 
338 

386 
361 
361 
338 
294 

272 
195 
160 
195 
178 

214 
L95 
178 
178 
160 

160 
160 
L60 
160 
L60 

144 

1  11 
128 
128 
128 

128 
128 
128 
114 
114 

99 
128 
99 
99 

86 

99 
99 
99 
99 
86 
62 

51 
51 
51 
51 
51 

51 
51 
51 
51 
51 

51 
51 
51 
36 
36 

36 
36 
36 
36 
44 

73 
73 
51 
51 
44 

36 
36 
36 
36 

36 

36 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
36 
36 
31 
31 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

26 
26 
31 
44 
44 

!! 
51 
62 
62 
214 

86 
62 
51 
51 
36 

36 
36 
36 

31 
36 

31 
26 
26 
31 
31 

31 
36 
36 
36 
36 

36 
31 
31 
31 
36 
31 

31 

2.  .    ..                              

31 

3 

31 

4 

31 

5 

31 

G 

31 

7 

36 

8.  .    .. 

36 

9 

36 

10 

36 

11 

36 

12..    .. 

36 

13 

36 

14 

36 

15..    .. 

36 

16 

36 

17 

36 

18 

36 

19 

36 

20..    .. 

36 

21..    .. 

36 

22.. 

36 

23 

36 

21 

36 

36 

26..    . 

36 

27 

36 

28 

36 

29..    .. 

36 

30..    .. 

36 

31 

Note. — Discharge  for  days  for  which  gage  heights  are  missing  determined  by  interpolation  and  from 
climatologic  reports. 

Monthly  discharge  of  Williams  River  mar  Pyramid,  Colo.,  for  1911. 


Monlh. 

Discharge  in  second -feet . 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

March 

36 
214 
678 
790 
214 
73 
44 
214 

28 
36 
114 
160 
62 
36 
26 
26 

30 

78 

349 

387 

130 

46 

35 

45 

a35 

1,821 

April 

4,627 
21,439 

May 

June 

23,007 
8,061 
2,838 
2.105 

July 

August 

September 

October 

2,797 

November 

2,082 

The  period 

68, 777 

a  The  discharge  from  Nov.  12  to  30  was  estimated  at  36  second-feet. 
WILLIAMS   RIVER   AT   HAMILTON,  COLO. 

Location. — Near  Hamilton,  at  highway  bridge,  on  the  road  from  Meeker  to  Craig. 

Morapos  Creek,  the  nearest  tributary,  enters  some  distance  below  the  station. 
Records  available.— April  29,  1904,  to  October  31,  1906;  April  15,  1910,  to  November 

11,  1911. 
Drainage  area. — 341  square  miles  (measured  from  Land  Office  map). 
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Gage. — Chain  gage. 

Channel. — Shifting. 

Discharge  measurements—  Made  from  highway  bridge. 

Diversions. — There  are  court  decrees  for  diversions  of  40  second-.feet  from  Williams 
River  above  the  station,  and  7  second-feet  below.  There  are  also  decrees  for 
diversions  of  87  second-feet  from  tributaries  entering  above. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publi- 
cation by  the  State  engineer. 

Discharge  measurements  of  Williams  River  at  Hamilton,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.     8" 
May   25 
June  30 
July   10 

C.  L.  Chatfield 

C.  E.  Turner 

Feet. 
3.00 
5.37 
3.53 
3.15 

Scc.-ft. 

61 

844 

220 

138 

Aug.  23 

Oct.    10 

25 

C.  L.  Chatfield 

do 

do 

Feet. 
2.62 
2.80 
2.70 

Sec.-ft. 

46 

78 

C.  L.  Chatfield 

do 

63 

a  Ice  conditions. 
Daily  gage  height,  in  feet,  of  Williams  River  at  Hamilton,  Colo.,  for  1911. 
[Carrie  A.  Hamilton,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1               

3.0 
3.0 
3.1 
3.4 
3-3 

3.15 

3.15 

3.1 

3.05 

3.1 

3.05 
3.0 
3.0 
3.05 

2.85 

3.0 
3.05 
2.  95 
3.1 
3.1 

3.3 
3.5 
3.7 
3.8 
3.55 

4.0 

4.05 

4.55 

3.65 

3.75 

3.1 

2.9 

4.0 

4.25 

5.05 

5. 65 
5.7 
6. 35 
6.6 
6.45 

5.85 

5.0 

5.55 

5.9 

5.8 

6. 05 
6.2 
5.85 
5. 65 
5.0 

4.7 

4.65 

5.05 

5.7 

5.25 

5.  65 
5.05 
4.95 
5.05 
5.25 
5.35 

5.55 
5.35 
5.2 
5.2 
5.3 

5.  25 
5.3 
6.2 
6.05 

5.  75 

5.4 

4.85 

4.9 

4.9 

5.1 

4.85 

4.85 

4.8 

4.9 

4.9 

5.5 
5. 05 
4.45 
4.25 
4.15 

4.05 

3.85 

3.8 

3.65 

3.55 

3.5 

3.65 

3.55 

3.5 

3.45 

3.45 

3.4 

3.35 

3.25 

3.15 

3.1 

3.0 

3.0 

2.95 

3.0 

3.0 
2.  95 
2.9 
2.9 
2.85 

2.8 
2. 85 
3.0 
2.9 
2.85 

2.8 

2.7 

2.9 

2.75 

2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.65 
2.65 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.55 

2. 55 
2. 55 
2. 55 
2.55 
2.5 

2.6 

2.7 

2.65 

2.6 

2.6 

2.  55 
2. 55 
2. 55 
2. 55 
2. 55 

2.  55 
2.  55 
2.6 
2.6 
2.7 

2.7 

2.7 
2.  65 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

.  2.6 
2.  6 
2.6 
2.6 
2.6 

2.6 
2.7 
2.7 
2.7 
2.7 

3.2 
3.1 
3.1 
3.0 
3.75 

3.8 
3.25 
2.9 
2.9 

2.85 

2.  75 

2.7 

2.7 

2.7 

2.7 

2.  65 
2.  6 

2.6 
2.  6 
2.45 

2.4 
2.5 
2.  75 
2.7 
2.7 

2.7 

2.7 
2.65 
2.6 
2.  6 
2.6 

2  6 

2 

2  6 

3 

2.6 

4 

2.  65 

5 

2.75 

6 

2.  75 

7 

2.75 

8 

2.75 

9.  ..   .< 

2  75 

10 

2.75 

11 

2.  75 

12 

3.2 

3.2 
.",.05 
3.1 

2.9 

3.0 

2.85 

2.8 

2.9 

2.95 
2.9 
2. 95 
2.95 
2.9 

2.8 

3.0 

2.95 

2.95 

2.95 

3.0 

13 

14... 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2S 

29 

30 

31 

62  SURFACE  WATER  SUPPLY,  1911,  PART  IX. 

Daily  discharge,  in  second-feet,  of  Williams  River  at  Hamilton,  Colo.,  for  1911. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

143 

13 

143 

14 

116 

16 

91 

17 

108 

18 

82 

19 

82 

21 

22 

91 

23 

100 

24 

100 

26 

74 

27 

108 

29 

100 

30 

100 

31 

108 

Mar. 


Apr. 


108 
108 
125 
183 
162 

134 
134 
125 
116 
125 

116 

108 
108 
116 

82 

108 
116 
100 
125 
125 

162 
204 
249 
272 
215 

320 
332 
470 
238 
260 


May. 


125 
295 
320 
385 
626 

840 

859 

1,118 

1,234 

1,164 

914 
610 
804 
933 
896 

992 
1,052 
914 
840 
610 

515 
500 
626 
859 


840 
626 
594 
626 
696 
730 


June. 


804 
730 

678 
678 
713 

696 
713 

1,052 
992 


748 
562 
577 
577 
643 

562 
562 
546 
577 
577 

785 
626 
440 
386 
358 

332 
284 
272 
238 
215 


July. 


204 
238 
215 
204 
194 

194 
183 
172 
152 
134 

125 
108 
108 
100 
108 

108 
100 
91 
91 
82 

74 
82 
108 
91 
82 

74 
58 
91 
66 

58 
58 


Aug. 


Sept. 


Oct. 


143 
125 
125 
108 
260 

272 
152 
91 
91 

82 


Nov. 


Monthly  discharge  of  Williams  River  at  Hamilton,  Colo.,  for  1911. 


Month. 


March  12-31 
April 


Apr 
Ma3 

June 

July 

August 

September 

October 

November  1-11. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


143 

470 

1,234 

1,052 

238 

58 

58 

272 

43 


71 
82 
125 
215 
58 
30 
36 
19 
43 


103 
172 

593 
121 
44 
47 


Run-off 

(total  in 
acre-feet). 


4,072 
10, 207 
45,302 
35,308 
7,444 
2,686 
2,813 
4,911 


113,681 


LITTLE    SNAKE    RIVER    NEAR   DIXON,  WYO. 


Location. — One  mile  west  of  Dixon,  Wyo.  Nearest  tributaries:  Cottonwood  Creek, 
which  enters  a  short  distance  east  of  Dixon,  and  Beaver  Creek,  which  enters  a 
mile  or  less  downstream. 

Records  available.— May  27,  1910,  to  November  30,  1911. 

Drainage  area. — 1,294  square  miles  (State  engineer's  report). 

Gage. — Chain  gage. 

Channel. — Practically  permanent. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer  of  Colorado. 


YAMPA   RIVER   BASIN.  63 

Discharge  measurements  of  Little  Snake  River  near  Dixon,  Wyo.,  %n  1911. 


Date.           Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb    13a 

C.  L.  Chatfield  . . 

Feet. 

Sec.-ft. 

141 

2,060 

785 

June  27 

29 

Sept.  25 

C.  L.  ChatGeld 

do 

do 

Feet. 
2.40 
2.20 

.62 

Sec.-ft. 
643 

May  25 
June  25 

do 

do 

4.68 
2.75 

471 
34 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Little  Snake  River  near  Dixon,   Wyo.,  for  1911. 
[Edith  Madsen,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1                                      

2.35 

2.5 

2.7 

2.65 

2.55 

2.2 

2.1 

1.9 

2.05 

2.3 

2.25 

2.2 

1.85 

1.85 

1.75 

1.85 

1.9 

1.85 

2.15 

2.6 

2.8 
3.2 
3.4 
3.6 
3.7 

3.8 

4.3 

4.65 

4.75 

4.25 

3.8 
3.6 
3.5 
3.7 
4.35 

5.2 

5.15 

5.4 

5.8 

5.75 

5.2 

4.6 

4.8 

5.05 

5.4 

5.3 

5.2 

5.45 

5.05 

4.6 

4.4 

4.25 

4.65 

4.8 
4.7 

5.0 

4.8 

4.5 

4.6 

4.55 

4.75 

5.45 

4.9 

4.7 

4.7 

4.75 

4.7 
4.6 
4.7 

4.8 
4.3 

4.05 

4.1 

4.1 

4.0 

4.0 

4.1 
4.2 
4.1 
4.0 
3.9 

3.8 
3.6 
3.3 
3.1 

2.8 

2.6 
2.4 
2.3 
2.1 
1.95 

1.85 
1.75 
1.75 
1.65 
1.65 

1.6 

1.5 

1.35 

1.4 

1.4 

1.1 
.95 
.95 

1.2 

.75 

.7 

.75 

.85 

.9 

.75 

.8 

.75 

.7 

.7 

.75 

.65 

.55 

.4 

.65 

.75 

.5 

0.55 
.5 
.45 
.4 
.35 

.2 

.35 

.5 

.4 

.25 

.3 

.3 

.35 

.45 

.4 

.35 

.35 

.3 

.3 

.3 

.35 

.35 

.25 

.3 

.3 

.35 
35 
.35 
.25 
.35 
.35 

0. 35 
.45 
.4 
.4 
.3 

.35 
.35 
.45 
.45 
.45 

.45 

.4 

.35 

.4 

.4 

.5 

.55 

.5 

.55 

.55 

.6 

.6 

.65 

.65 

.6 

.55 

.6 

.75 

.8 
.95 

2.4 

1.65 

1.85 

1.6 

1.9 

2.7 

2.1 

1.65 

1.45 

1.4 

1.4 

1.3 

1.3 

1.15 

1.1 

1.2 

1.15 

1.2 

1.2 

1.1 

.9 

.9 
1.1 
1.1 
1. 15 

1.15 
1.1 
1.0 
1.0 
.95 
1.0 

1.0 

2                                      

.95 

3                                 

1.0 

4                                  

1.0 

5 

1.3 

6 

1.15 

7 

1.05 

8 

1.05 

9                    

1.1 

10...                         

1.1 

11 

1.05 

12 

1.05 

13 

1.05 

14 

1.1 

15 

1.25 

1.3 
1.4 
1.3 
1.3 
1.5 

1.8 

1.85 

2.0 

2.15 

1.95 

1.6 

1.55 

1.75 

1.55 

1.6 

1.95 

1.0 

16 

1.1 

17 

1.2 

18 

1.3 

19 

1.3 

20 

1.2 

21 

1.15 

22 

1.3 

23 

1.1 

24 

1.3 

25 

1.3 

26 

27 

28 

29 

31 

Daily  discharge,  in  second-feet,  of  Little  Snake  River  near  Dixon,  Wyo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

140 
140 
140 
140 
140 

145 
145 
145 
145 
145 

145 
145 
145 
145 
145 

585 
660 
760 
735 
685 

510 
465 
380 
442 
560 

535 
510 
360 
360 
320 

1,425 
1,295 
1,230 
1,360 
1,805 

2.  175 
2,432 
2,645 
3,000 
2,955 

2,475 
1,990 
2,1.50 
2,350 
2,645 

2,688 
2,230 
2,070 
2.070 
2.110 

2,070 
1,990 
2,070 
2, 150 
1,770 

1,595 
1 ,  630 
1,630 
1,560 
1,560 

360 
320 
320 
280 
280 

260 
225 
1?:, 
190 
190 

105 
75 
75 

130 
42 

22 
20 
18 
15 
12 

5 

12 
20 
15 

8 

10 
10 
12 
18 
15 

12 
18 
15 
15 
10 

12 
12 
18 
18 
18 

18 
15 
12 
15 
15 

610 
280 
360 
260 
380 

760 
465 
280 
208 
190 

190 
160 
160 
118 
105 

85 

2 

75 

3 

85 

4 

85 

5 

160 

6 

118 

7 

95 

8 

95 

9 

105 

10 

105 

11 

95 

12 

95 

13 

95 

14 

105 

15 

85 
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Daily  discharge,  in  second-feet,  of  Little  Snake  River  near  Dixon,  Wyo.,for  1911 — Contd. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

An}:. 

Sept. 

Oct. 

Nov. 

16 

160 
190 
160 
160 
225 

340 
360 
420 
488 
400 

260 
242 
320 
242 

21  i0 
400 

360 
380 
360 

488 
710 

810 
1,045 
1,165 
1,295 
1,360 

1,425 
1,770 
2, 030 
2,110 
1,735 

2,560 
2,475 
2,688 
2,350 
1,990 

1,840 
1,735 
2,030 
2,150 
2,070 

2,310 
2,150 
1,915 
1,990 
1,952 
2,110 

1,630 
1,700 
1,630 
1,560 
1,490 

1,425 

1,295 

1,105 

985 

810 

710 
610 
560 

465 
400 

35 
42 
58 
65 

42 

50 
42 
35 
35 
42 

30 
22 
15 
30 
42 
20 

12 
12 

10 
10 
10 

12 
8 
8 
10 
10 

12 
12 
12 
8 
12 
12 

20 
22 
20 
22 
22 

25 
25 
30 
30 
25 

22 
25 
42 
50 
75 

130 
118 
130 
130 
105 

65 
65 
105 
105 

118 

US 
105 
85 
85 
75 
85 

105 

17 

130 

18 

160 

19 

160 

20 

130 

21 

118 

22 

160 

23 

105 

24 

160 

25 

160 

26 

130 

27 

130 

28 

130 

29 

130 

30 

130 

Note. — Discharge  Mar.  1  to  14  and  Nov.  26  to  30  estimated  from  climalologic  reports. 

Monthly  discharge  of  Little  Snake  River  near  Dixon,  Wyo.,for  1911. 


Month. 


March 

April 

May 

June 

July 

Augusl 

September. 

October 

November. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum 


488 

2,110 

3,000 

2,688 

360 

22 

75 

760 

160 


140 

320 

,230 

400 

15 

5 

10 

65 


Mean. 


219 

830 

2,  1  17 

1,519 

117 

12 

23 

198 

117 


Run-off 
(total  in 
acre- feet). 


13,442 

49, 408 

131,994 

90  383 

7.204 

758 

1,346 

12, 198 

6,984 


313.717 


SLATER    CREEK    NEAR    SLATER,  COLO. 

Location. — At  a  private  bridge  3  miles  south  of  Slater  post  office,  about  sec.  28,  T. 
12  N.,  R.  89  W.  No  important  tributary  below  the  station  and  none  for  several 
miles  above. 

Records  available.— May  28,  1910,  to  October  31,  1911. 

Drainage  area. — 143  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Diversions.— There  are  court  decrees  for  diversions  of  14  second-feet  from  Slater  Creek. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Slater  Creek  near  Slater.  Colo.,  in  1911. 


Date. 

HydrograplnT. 

Gage 

height. 

Dis- 
charge. 

Feb.  13a 

C.  L.  Chatfield 

Feet. 

Sec.-fU 

22 

May   26 

do 

2.90 
1.90 
1.10 

486 

June  26 

do 

118 

Sept.  25 

do 

86 

a  Ice  present. 


YAMPA   RIVER   BASIN. 
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Daily  gage  height,  infect,  of  Slater  Creek  near  Slater  Colo.,  for  1911. 
[H.  V.  Rowell,  observer.) 


Day. 


Mar. 


J 

2                     

3 

4 ::::::: : 

5 

6 

7   

8 

9 

10 

11  

12  

13  

14 

15 

17 

1.2 

1.2 

19  

1.3 

20 

1.3 

21  

1.4 

22 

1.5 

23 

1.5 

24 

1.5 

27 

1.4 

29 

1.35 

31 

1.5 

Apr. 

May. 

1.55 

2.3 

1.6 

2.2 

1.65 

2.2 

1.8 

2.5 

1.65 

2.9 

1.55 

3.4 

1.5 

3.6 

1.35 

3.65 

1.5 

3.85 

1.55 

3.4 

1.55 

2.85 

1.6 

2.9 

1.55 

3.45 

1.45 

3.2 

1.3 

3.45 

1.3 

3.35 

1.3 

3.35 

1.4 

3.15 

1.6 

2.65 

1.7 

2.5 

1.8 

2.5 

1.85 

2.65 

2.0 

2.9 

2.1 

2.65 

2.15 

2.9 

2.2 

2.9 

2.4 

2.8 

2.65 

2.7 

2.8 

2.75 

2.5 

2.9 

3.0 

June. 


2.95 
3.0 
2.85 
2.9 
3.05 

3.05 
3.2 
3.3 
3.0 

2.6 

2.5 

2.55 

2.6 

2.6 

2.55 

3.05 

2.85 
2.55 
2.65 
2.45 

2.55 

2.3 

2.2 

2.1 

2.0 

1.9 

1.8 
1.8 
1.75 
1.7 


July. 


1.7 

1.7 
1.65 
1.65 
1.6 

1.5 
1.5 

1.5 
1.45 

1.4 

1.4 
1.3 
1.3 
1.2 
1.2 

1.2 
1.25 
1.25 
1.2 
1.2 

1.2 
1.2 
1.25 
1.25 
1.25 


1.2 

1.2 

1.2 

1.2 

1.15 

1.15 


Aug. 

Sept. 

1.15 

1.05 

1.15 

1.05 

1.1 

1.1 

1.1 

1.2 

1.1 

1.15 

1.1 

1.15 

1.1 

1.15 

1.1 

1.1 

1.05 

1.1 

1.05 

1.1 

1.05 

1.1 

1.05 

1.1 

1.05 

1.1 

1.05 

1.2 

1.0 

1.15 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1 

1.1 

1.2 

1.1 

1.15 

1.0 

1.15 

1.0 

1.2 

1.0 

1.25 

1.0 

1.3 

1.0 

1.3 

1.0 

1.35 

1.05 

Oct. 


1.9 
1.95 
1.8 
1.8 
2.1 

2.1 
1.8 


55 

5 

1"j 

45 

4 

4 

4 

1.45 

1.4 
1.4 
1.4 
1.45 
1.45 

1.45 

1.45 

1.5 

1.45 

1.45 

1.45 

1.45 

1.4 

1.35 

1.3 

1.3 


Daily  discharge,  in  second-feet,  of  Slater  Creek  near  Slater,  Colo.,  for  1911. 


Day. 


l 
2. 

3. 
4 
5. 

6. 
7. 
8 
9 
10 

11 
12 
13. 
14 
15. 

in 
17 
IS 
10 

20 

21 
22 
23 
24 
25 

26 
27 
28 

29 

30 
31 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

20 

58 

230 

515 

82 

12 

6 

20 

65 

200 

540 

82 

12 

6 

20 

74 

200 

465 

74 

8 

8 

20 

100 

305 

490 

74 

8 

15 

20 

74 

490 

568 

65 

8 

12 

20 

58 

770 

568 

50 

8 

12 

20 

50 

880 

655 

50 

8 

12 

20 

31 

910 

710 

50 

8 

8 

20 

50 

1,022 

540 

44 

6 

8 

20 

58 

770 

345 

37 

6 

8 

15 

58 

465 

305 

37 

6 

8 

15 

65 

490 

325 

25 

6 

8 

15 

58 

798 

345 

25 

6 

8 

15 

44 

655 

345 

15 

6 

15 

15 

25 

798 

325 

15 

5 

12 

15 

25 

740 

568 

15 

5 

8 

15 

25 

740 

465 

20 

5 

8 

15 

37 

625 

325 

20 

5 

8 

25 

65 

368 

368 

15 

5 

8 

25 

82 

305 

286 

15 

5 

8 

37 

100 

305 

325 

15 

5 

8 

50 

110 

368 

230 

15 

5 

8 

50 

142 

490 

200 

20 

8 

15 

50 

170 

368 

170 

20 

8 

12 

44 

185 

490 

112 

20 

5 

12 

37 

200 

490 

120 

15 

5 

15 

37 

267 

440 

100 

15 

5 

20 

31 

368 

390 

100 

15 

5 

25 

31 

440 

415 

91 

15 

5 

25 

37 

350 

490 

82 

12 

5 

31 

50 

540 

12 

6 

Oct. 


120 
131 
100 
100 
170 

170 

100 
58 
50 

44 

44 
37 
37 
37 
44 

37 
37 
37 
44 
44 

44 
44 
50 
44 

44 

44 
44 
37 
31 
25 
25 


Note.— Discharge  Mar.  1  to  16  estimated  from  climatologic  reports. 
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Monthly  discharge  of  Slater  Creek  near  Slater,  Colo.,  for  1911. 


March 

April 

May 

June 

July 

August 

September . 
October 


Month. 


The  period . 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean, 


50 

440 

1,022 

710 

82 

12 

31 

170 


15 
25 
200 
82 
12 
5 
6 
25 


27 
113 
534 
354 

32 
6. 

12 

60 


Run-off 

(total  in 
acre-feet). 


1,634 

6,722 

32,820 

21,050 

1,952 

397 

708 

3,715 


ASHLEY  CREEK  BASIN. 


ASHLEY   CREEK   NEAR   VERNAL,    UTAH. 

Location. — In  sec.  13,  T.  3  S.,  R.  20  E.,  Salt  Lake  base  and  meridian,  about  1  mile 

below  the  Ashley  Creek  power  plant  and  about"15  miles  north  of  Vernal,  Utah; 

2h  miles  above  the  mouth  of  Dry  Fork. 
Records  available. — March  18,  1900,  to  December  31,  1904,  at  a  point  below  the 

mouth  of  Dry  Fork;  October  8,  1911,  to  December  31,  1911,  at  present  site. 
Drainage  area. — 107  square  miles. 
Gage. — Vertical  staff. on  the  right  bank. 
Channel. — Shifting. 

Discharge  measurements. — Made  by  wading. 
Winter  now. — Ice  affects  the  relation  of  gage  height  to  discharge  during  the  greater 

part  of  the  winter  months. 
Diversions. — Above  all  diversions. 
Artificial  control. — The  operation  of  the  power  plant  probably  has  no  effect  on  the 

flow  at  the  station. 
Accuracy. — Poor,  because  of  lack  of  discharge  measurements.    As  only  one  discharge 

measurement  was  madcduring  1911  and  one  in  1912  (taken  at  the  same  gage  height 

as  the  1911  measurement)  a  rating  curve  can  not  be  constructed. 
Cooperation. — Maintained  in  cooperation  with  the  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  E.  C.  La  Rue: 
October  8,  1911:  Gage  height,  1.68  feet;  discharge,  108  Becond-feet. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Ashley  Creek  near   Vernal, 

Utah,  jor  1911. 

[Grant  Carpenter,  observer.] 


October. 

November. 

December. 

Day. 

October. 

November. 

December. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage  1   Dis- 
height.  charge. 

1 

16.... 

1 

2 

1.3 

47 

17 

3... 

18 

19 

1.6 

91 



4... 

1.38 

57 

5... 

1.45 

66 

1.3 

47 

20 

1.27 

44 

6   .. 

21 

7 

22.... 
23 

1.55 

82 

8   . 

1.68 

1.08 

9 

24 

1.25 

42 

10 

1.3 

47 

25 

11 

1.65 

1.02 

26.... 
27 

1.55 

82 

1.33 

51 

12 

1.24 

42 

13... 

1.35 

53 

1.3 
1.28 

47 
45 

28 

14... 

29 

15 

1.6 

91 

30 

31 

1.5 

73 

DUCHESNE   RIVER  BASIN. 

Monthly  discharge  of  Ashley  Creek  near  Vernal,  Utah,  for  1911. 
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Month. 

Discharge 
in  second- 
feet 

(Mean.) 

Run-off 
(total  in 
acre-feet). 

Accu- 
racy. 

October 

92.2 
57.9 
44.7 

5,670 
3,450 
2,750 

D. 

D. 

C. 

Note.— Monthly  means  estimated  by  interpolating  daily  discharge  between  days  when  gage  was  read. 
DUCHESNE  RIVER  BASIN. 
DUCHESNE   RIVER    AT    MYTON,  UTAH. 

Location. — At  the  highway  bridge  at  Myton,  Utah,  in  sees.  24-25,  T.  3  S.,  R.  2  W., 

Uinta  special  base  and  meridian,  3  miles  below  the  mouth  of  Lake  Fork  Creek,  and 

15  miles  above  the  mouth  of  the  Uinta  River. 
Records  available.— October  26,  1899,  to  November  30,  1910;  July  26,  1911,  to 

December  31,  1911. 
Drainage  area. — 2,750  square  miles. 
Gage. — Chain  gage  attached  to  upstream  side  of  bridge. 
Channel. — Cobblestones;  fairly  permanent. 
Discharge  measurements. — Made  from  highway  bridge. 
Winter  flow. — Ice  may  affect  relation  of  gage  height  to  discharge  at  times  during  the 

winter  months. 
Diversions. — A  large  portion  of  the  low- water  flow  of  the  Duchesne  and  its  tributaries 

is  diverted  and  used  for  irrigation  above  the  station. 
Artificial  control. — None. 
Accuracy. — Fair. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  J.  C.  Dort: 
July  25,  1911:  Gage  height,  2.38  feet;  discharge,  538  second-feet. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Duchesne  River  at  Myton, 

Utah,  for  1911. 

[J.  E.  Parsons,  observer.] 


July. 

August. 

September. 

October. 

November. 

December. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gajre 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

2.0 

1.85 

1.9 

1.75 

1.7 

1.6 

1.55 

1.55 

1.5 

1.5 

1.5 

1.65 

1.7 

1.75 

1.6 

1.55 
1.6 
1.55 
1.6 
1.5 

382 
328 
345 
294 
277 

247 
233 
233 
219 
219 

219 
262 
277 
294 
247 

233 
247 
233 
247 
219 

1.45 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.55 

1.6 

1.55 

1.5 
1.5 
1.4 
1.5 
1.5 

206 
193 
193 
206 
193 

193 
193 
193 
206 
193 

103 
193 
233 
247 
233 

219 
2J'.» 
193 
219 
219 

2.-r,0 
2.35 
2.30 
2.20 
2.25 

2.25 
2.20 
2.15 
2.15 
2.1 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.0 

1.95 

605 
532 
510 
465 

488 

488 
465 
444 
444 

422 

444 
444 
422 
422 
422 

422 
402 
402 
382 
364 

1.9 

1.95 

1.9 

1.9 

2.0 

1.95 

1.9 

1.95 

2.05 

2.0 

2.05 

1.75 

1.75 

1.9 

2.05 

2.15 

2.0 

1.95 

2.1 

2.1 

345 
364 
345 
345 
382 

364 
345 
364 
402 

382 

402 
294 
294 
345 
402 

444 
382 
364 
422 
422 

1.6 

1.75 

1.7 

1.8 

1.9 

1.95 

2.05 

1.95 

2.0 

1.7 

1.85 

1.95 

1.9 

1.7 

1.9 

1.8 

2.05 

2.05 

2.0 

2.0 

247 

2 

294 

3 

277 

4 

310 

5 

345 

6 

364 

7 

402 

8 

364 

9 

382 

10 

277 

11 

328 

12 

364 

13 

345 

14 

277 

15 

345 

16 

310 

17... 

402 

18 

402 

19  . 

382 

20 

382 
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Daily  gage  height,  in  feet,  and  discharge  in  second-feet,  of  Duchesne  River  at  My  ton, 

Utah,  for  1911 — Continued. 


July. 

August.         September. 

October. 

November. 

December. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis-      Gage 
charge,  height. 

Dis-     Gage 
charge,  height. 

Dis-      Gage 
charge,  height. 

Dis- 
charge. 

Gaee 
height. 

Dis- 
charge. 

21 

1.5 

1.5 

1.55 

1.6 

1.5 

1.5 
1.5 
1.5 
1.4 
1.4 
1.4 

219 
219 
233 
247 
219 

219 
219 
219 
193 
193 
193 

1.5 
1.5 
1.5 
1.6 
1.65 

1.7 

1.8 

2.8 

2.25 

2.3 

219 
219 
219 
247 
262 

277 
310 
770 

488 
510 

1.95 
1.9 
2.0 
2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
1.9 

364 
345 
382 
382 
382 

382 
382 
382 
382 
382 
345 

2.1 
2.1 
1.8 
1.8 
1.95 

2.05 

1.8 

1.75 

1.75 

1.65 

422 
422 
310 
310 
364 

402 
310 
294 
294 
262 

1.95 

1.9 

1.9 

1.85 

1.8 

1.8 

1.85 

1.95 

2.0 

2.0 

364 

22 

345 

23 

345 

24 

328 

25.... 

2.4 

2.5 

2.4 

2.2 

2.1 

2.05 

2.05 

555 

605 
555 
465 
422 
402 
402 

310 

26 

310 

27 

328 

28 

364 

29... 

382 

30 

382 

31 

382 

Note.— There  may  have  been  some  ice  effect  the  last  part  of  December, 
from  a  well-defined  rating  curve.    Discharge  estimated  Dec.  31. 


Daily  discharge  determined 


Monthly  discharge  of  Duchesne  River  at  Myton,  Utah,  for  1911. 
[Drainage  area,  2, 750  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

382 
770 
605 
444 
402 

193 
193 
345 

262 

247 

246 
255 
423 
360 
343 

0.090 
.093 
.154 
.131 
.125 

0.10 
.10 
.18 
.15 
.14 

15, 100 
15,200 
26, 000 
21,400 
21,100 

B. 

B. 

October 

A. 

A. 

B. 

The  period 

98,800 

LAKE  FORK  CREEK  NEAR  MYTON,  UTAH. 

Location. — About  100  yards  below  a  county  highway  bridge  in  pec.  21,  T.  3  S.,  R. 

2  W.,  Uinta  special  base  and  meridian,  3  miles  above  Myton,  Utah,  about  half  a 

mile  above  the  junction  of  Lake  Fork  Creek  and  Duchesne  River. 
Records  available.— July  3,  1900,  to  December  31,  1903;  June,  1907,  to  November 

30,  1910;  July  26,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Chain  gage.      Several  different  gages  and  datums  have  boon  used  previous  to 

1910.     See  Water-Supply  Paper  289.     The  datum  used  in  1911  is  0.03  feet  lower 

than  that  in  1910. 
Channel. — Fairly  permanent. 

Discharge  measurements. — Made  from  car  and  cable  or  by  wading. 
Winter  flow. — ice  affects  the  relation  of  gage  height  to  discharge  for  practically  the 

on  tiro  winter  period. 
Diversions. — Several  canals  of  the  United  States  Indian  Service  and  some  privately 

owned  canals  take  water  from  this  stream  above  the  station  for  irrigation. 
Accuracy. — Excellent. 
Cooperation. — Maintained  in  cooperation  with  the  Stato  of  Utah. 


Discharge  measurements  of  Lake  Fork  Creek  near 

Myton,  Utah, 

in  1911. 

Date. 

llvilrographer. 

Dis- 
charge. 

Gage 
height. 

July  26 

J.  C.  Dort 

Scc-ft. 
216 
157 
69.6 

Feet. 
2.66 

27 

do 

2.38 

Sept.  28 

E.  C.  La  Rue 

1.90 

DUCHESNE   RIVER  BASIN. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Lake  Fork  Creek  near  My  ton, 

Utah,  for  1911. 

[James  McAffee,  observer.] 


July. 

August. 

September. 

October. 

November. 

December. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage.     Dis- 
height. 'charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

1.85 

1.6 

1.55 

1.6 

1.3 

1.25 

1.2 

1.1 

1.15 

1.0 

.9 

.9 

.9 

1.15 
1.1 

1.1 

64 
35 
31 
35 
10 

7.5 
5.0 
2.0 
3.5 
1.5 

1.0 
1.0 
1.0 
3.5 
2.0 

2.0 
1.8 
1.5 
3.5 
1.0 

1.0 
1.5 
2.0 

52 

17 

2.0 
1.5 
2.0 
3.5 
1.5 
1.5 

1.0 

.9 
1.05 

.9 

.9 

.9 
.9 

1.05 
...... . 

.9 
.9 

""i.05" 
.9 

.9 

.95 
1.1 
1.0 
1.0 

1.0 

1.0 

1.15 

1.0 

1.0 

1.1 

'"i'9" 
1.6 
1.6 

1.5 
1.0 
1.8 
1.0 
1.0 

1.0 
1.0 
1.8 
1.4 
1.0 

1.0 
1.0 
1.4 

1.8 
1.0 

1.0 
1.2 
2.0 
1.5 
1.5 

1.5 
1.5 
3.5 
1.5 
1.5 

2.0 
36 
70 
35 
35 

2.1 
2.0 
1.9 

"2.Y* 

2.1 
1.9 

""i.*9** 
1.9 

2.0 
1.95 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

99 
84 
70 
93 
110 

99 
70 
70 
70 
70 

84 
77 
70 
70 
70 

70 
70 
70 
70 
70 

57 
57 
57 
57 
57 

57 
57 
57 

57 
57 
57 

1.8 
1.8 

1.8 
1.8 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 

"*2.*6* 
2.0 

1.9 
1.9 
1.9 
1.8 
1.9 

"*"i.*9* 
1.9 
1.9 
1.9 

57 
57 

57 
57 
57 

57 
57 
57 
57 
57 

57 
57 
57 
57 
57 

57 
57 
70 

84 
84 

70 
70 
70 
57 
70 

70 
70 
70 
70 
70 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.95 

1.95 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.15 

2.15 

2.35 

2.4 

70 
70 
70 
70 
70 

70 

2 

3 

4 

5 

C 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1.0 
1.15 
.9 

.9 

19 

20 

21 

22 

23 

1.1 

1.75 

1.4 

1.1 

1.0 

1.1 

1.15 

1.0 

1.0 

24 

25 

26 

2.7 

2.4 

2.15 

2.0 

2.1 

1.9 

228 
156 
108 
84 
99 
70 

27 

2.4 
2.4 
2.4 
2.4 

28 

29 

30 

31 

Note.— Relation  of  gage  heights  to  discharge  probably  affected  by  ice  Dec.  7  to  31.  Daily  discharge 
determined  from  a  well-defined  rating  curve.  Discharge  interpolated  for  days  for  which  gage  heights  are 
missing. 

Monthly  discharge  of  Lake  Fork  Creek  near  My  ton,  Utah,  for  1911. 

[Drainage  area,  475  square  miles.] 


Discharge  in  second -feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 
inches  on 

drainage 
area. 

Total  in 
acre-feet. 

Accu- 
racy. 

August 

64 
70 
116 
84 

1.0 
1.0 

57 

57 

9.G 

7.1 

70.6 

63.1 

70 

0.020 
.015 
.149 
.133 
.147 

0.02 
.02 
.17 
.15 
.17 

590 

422 

4,340 

3,750 

4,300 

B. 

C. 

October 

A. 

November 

A. 

December 

C. 

13,41)0 

Note.— The  mean  monthly  discharge  for  December  was  estimated  because  of  ice,  from  the  flow  when 
the  river  was  open  during  the  first  part  of  the  month. 
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WHITE  RIVER  BASIN. 


NORTH   FORK   OF    WHITE    RIVER   NEAR   BUFORD,  COLO. 

Location. — At  Genier's  ranch,  1£  miles  above  Buford,  about  sec.  3,  T.  1  S.,  R.  91  W. 
No  important  tributary  enters  between  the  station  and  the  mouth  of  the  South 
Fork. 

Records  available.— May  24,  1910,  to  December  31,  1911.  From  July  18,  1903,  to 
October  31,  190G,  a  gaging  station  was  maintained  by  the  United  States  Geological 
Survey  just  below  Ute  Creek,  5  miles  above  the  present  station.  The  records  at 
the  two  points  are  very  nearly  comparable,  as  no  important  tributaries  enter 
between. 

Drainage  area. — 240  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  footbridge. 

Diversions. — There  is  a  court  decree  for  a  diversion  of  1.6  second-feet  from  the  North 
Fork  above  the  station,  but  none  below.  There  are  decrees  for  diversions  of  33 
second-feet  from  tributaries  entering  above. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  North  Fork  of  White  River  near  Buford,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.    G 
May  23 
July     5 

C.  L.  Chatfield 

C.  E.Turner 

C.  L.  Chatfield 

Sec.ft. 
0.72 
2.00 
1.40 

Sec.ft. 
190 
009 
397 

Aug.  20 
Oct.   21 

C.  L.  Chatfield 

do 

Sec.ft. 
0.91 

.78 

Sec.ft. 
241 
192 

Daily  gage  height,  in  feet,  of  North  Fork  of  White  River  near  Buford,  Colo.,  for  1911. 

[Mrs.  H.  Genier,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 

.7 

.7 
.7 
.7 

.7 

.7 

.7 

.75 

.75 

.8 

.7 

.75 

.8 

.7 

.7 
.75 
.70 
.  75 
.  75 

.8 
.7 
.8 
.8 
.8 

.7 
.75 
.7 
.7 
.  75 
.  75 

0.85 
.9 
.95 

1.0 
.95 

.9 

.8 

.85 

.85 

.9 

"".*85" 

.75 

------ 

'"."75* 
.85 
.9 
1.1 

1.2 
1.3 
1.45 
1.5 

l.G 

1.8 

2.0 

1.95 

l.G 

1.4 
1.4 
1.45 

1.85 
2.3 

2.G 

2.55 

2.9 

3.0 

2.G5 

2.1 
2.1 
2.3 
2.5 
2.6 

2.5 

""2.*  35" 
2.3 
2.0 

"   "1.85" 

2.0 

2.05 

2.25 

""*2."i5" 
1.9 
1.95 
2. 05 
2.2 

2.4 

""2."  35" 
2.4 

""*2."45" 
3.0 
2.8 
2.5 

2.45 
2.35 
2.4 

2.35 
2.3 

2.45 

2.3 

2.3 

2.3 

2.15 

2.4 

2.2 

2.15 

2.0 

1.85 

1.75 

1.7 

1.6 

1.5 

1.5 

"*i.*55" 
1.5 
1.5 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.15 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.5 

1.15 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
.95 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 

.95 

.9 

.9 

.9 

.9 
.9 
.9 
.9 

0.85 
.85 
.9 
.9 

.85 

.8 
.8 
.8 
.8 
.8 

.8 

.8 

.9 

.85 

.8 

.8 
.8 
.8 
.8 
.8 

1.15 
1.05 
1.05 
.9 
1.55 

1.15 
1.05 
1.05 
1.0 
.95 

.9 

.85 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.75 

.8 
.8 
.8 
.8 
.8 

.8 
.8 

.  75 
.75 
.7 

.8 

0.8 
.8 
.75 
.75 

.8 

.8 
.8 
.8 
.8 
.85 

.85 

.85 

.85 

.9 

.9 

.9 

.85 

.9 

.85 

.9 

.85 

.8 

.8 

.8 

.8 

.8 
.8 
.75 
.75 

.8 

0.8 

2 

.8 

3 

1.25 

4 

.8 

5 

0.75 

.75 

.75 

.8 

.85 

.8 

.8 

.75 

.75 

.7 

.7 

.7 
.75 
.8 
.8 

.8 

0 

.8 

7 

.8 

8 

.9 

9 

.85 

10 

.85 

11 

.85 

12 

.75 

13 

.7 

14 

.7 

15 

.7 

1G 

.7 

17 

.7 

18 

.65 

19 

.75 

20 

.9 

21 

.9 

22 

""."9*" 

.85 
.85 
.85 
.85 

.75 
.75 
.75 
.75 

.8 
.8 
.8 
.85 
1.15 

.85 

23 

.8 
.8 
.75 

.75 

.7 
.7 

.9 

24 

.9 

25 

.85 

2G 

.85 

27 

.85 

28. 

.85 

29 

.85 

30 

.8 

31 

.8 

WHITE  EIVEB  BASIN. 
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Daily  discharge,  in  second-feet,  of  North  Fork  of  White  River  near  Buford,  Colo.,  for  1911. 


Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

190 

2 

190 

3 

190 

4 

190 

5 

198 

6 

198 

7 

198 

8 

208 

9 

220 

10 

208 

11 

208 

12 

198 

13 

198 

14 

187 

15 

187 

16 

187 

17 

198 

18 

208 

19 

208 

20 

208 

21 

208 

22 

208 

23 

208 

24 

208 

25 

198 

26 

198 

27 

187 

28 

187 

29 

30 

31 

187 

187 
187 
187 
187 

187 
187 
187 
198 
198 

208 
187 
198 
208 

187 

187 
198 
187 
198 
198 

208 
187 

L'OS 
LOS 
208 

187 
198 
187 
187 
198 
198 


220 
233 
248 

2G2 
248 

233 
208 
220 
220 
233 

233 
220 

198 
198 
208 

208 
198 
220 
248 
297 

333 
370 

428 
448 
448 

488 
571 
656 
634 


408 
408 
428 
592 
790 

931 

907 

1,080 

1,130 

956 

700 
700 
790 
883 
931 

883 
883 
813 
790 
656 

656 
592 
656 
678 
768 

768 
722 
613 
634 
678 
745 


836 
836 
813 
836 
836 

836 

860 
1,130 
1,030 

883 

860 
813 
836 
813 

790 

860 
790 
790 
790 
722 

836 
745 
722 
656 
592 

550 
529 

488 
448 
448 


4(18 
448 
448 
408 

408 
408 
370 
370 
370 

333 
333 
333 
333 
315 

297 
297 

297 
297 
297 

297 
418 
315 
297 
297 

297 
297 
297 
297 

2G2 
262 


262 
248 
233 
233 
233 

233 
233 
233 
233 
233 

233 
248 
233 
233 
233 

233 
233 
233 
233 
233 

2G2 
233 
233 
233 
233 

233 
233 
220 
220 
220 
220 


220 
220 
233 
233 
220 

208 
208 
208 
208 

208 


208 
208 
220 


208 

208 


208 

208 
198 
198 


208 
208 
208 
220 
315 


315 

280 

Lso 
233 
468 

315 
280 
280 
262 

248 

233 
220 

L'OS 
LOS 
LOS 

20S 
Los 
LOS 

LOS 


208 
208 
208 
208 
208 

208 
208 
198 
198 

187 
208 


208 
208 


198 

208 


208 

208 


220 

220 
220 
220 
233 
233 

233 
220 
233 
220 
233 

220 

208 
208 
208 
208 

208 
208 
198 
198 

208 


208 
208 
352 
208 
208 

208 
208 
233 
220 
220 

200 
198 

187 
187 
187 

187 
187 
178 
198 
233 

233 
220 
233 
233 
220 

220 
220 
220 
220 
208 
208 


Note. — Discharge  for  days  for  which,  gage  heights  are  missing  determined  by  interpolation  and  from 
elimatologic  reporls. 


Monthly  discharge  of  North  Fork  of  White 

River  near 

Buford,  Colo.,  for 

1911. 

Month. 

Discharge  in  second-feet. 

Run-off 

(total  in 

acre-feet). 

Maximum. 

Minimum. 

Mean. 

February 

220 
208 
656 
1,130 
1,130 
488 
202 
315 
408 
233 
352 

187 
187 
198 
408 
448 
202 
220 
198 
187 
198 
178 

199 
194 
314 
747 
706 
345 
234 
214 
236 
214 
215 

11,066 

March 

11,944 

April 

18, 078 

May 

45, 955 

June 

45,568 

July 

21,191 

August 

14, 398 

September 

12,754 

October 

14,509 

November 

12,  712 

December 

13, 230 

The  period 

222,005 

WHITE    RIVER    AT    MEEKER,     COLO. 


Location. — At  Van  Cleave's  ranch,  half  a  mile  southeastof  Meeker,  in  sec.  23,  T.  1  N., 
R.  94  W.  Nearest  tributary  above  is  Curtis  Creek;  nearest  tributary  below  is 
Sulphur  Creek. 

Records  available.— April  12,  1904.  to  October  31,  1906;  May  7,  1910,  to  November 
30,  1911. 

Drainage  area. — 634  square  miles. 

Gage. — Automatic  recording  gage. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  highway  bridge. 
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Diversions. — There  are  court  decrees  for  diversions  of  186  second-feet  from  White 
River  above  the  station,  and  59  second-feet  from  tributaries  entering  above. 
Below  there  are  decrees  for  diversions  of  198  second-feet  from  White  River. 

Cooperation.— Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  White  River  at  Meeker,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.     7 
May   22 
July     1 
3 
8 
Aug.  17 

C.  L.  Chatfield 

Feet. 
0.95 
1.9 
1.57 
1.57 
1.42 
.93 

Sec-ft. 
340 
1,170 
864 
837 
679 
339 

Aug.  18 
19 
22 

Oct.  12 
19 

C.  L.  Chatfield 

do 

Chatfield  and  Ault... 

C.  L.  Chatfield 

do 

Feet. 
0.98 
.93 
1.0 
1.1 
1.03 

Sec-ft. 
368 
334 

C.  L.  Chatfleld 

do 

do 

do.... 

372 
437 
386 

Daily  gage  height,  in  feet,  of  White  River  at  Meeker,  Colo.,  for  1911. 
[Walter  Van  Cleave,  observer.] 


Day. 


1 

0.8 

2 

.8 

3... 

4 

5 

.85 

6 

.9 

7 

.8 

8... 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18... 

19 

.95 

20 

1.0 

21 

1.0 

22 

.9 

23 

1.0 

24 

1.0 

25 

1.0 

26 

1.0 

27... 

1.0 

28 

1.0 

29 

1.0 

30 

1.2 

31 

1.2 

Jan. 


Feb. 


1.05 
.9 

1.0 
.95 
.95 

.95 
.95 
.9 

1.0 

1.15 

1.1 
1.0 

.9 

.95 


.95 
.95 
.95 

.85 


.8 
.8 
.95 
.85 


Mar. 


0.85 
.85 
1.0 
1.1 
1.15 

1.15 

1.15 

1.1 

1.2 

1.25 

1.2 


.9 
1.0 


,85 


.9 
1.0 
1.0 
1.0 
1.0 

.85 
.8 
.9 
.9 


Apr. 


1.15 

1.15 

1.15 

1.2 

1.25 

1.2 

1.15 

1.1 

1.15 

1.2 

1.2 
1.15 
1.0 
1.05 
.95 

1.1 

1.0 

1.0 

1.15 

1.3 

1.4 
1.4 
1.4 

1.5 
1.5 

1.6 

1.65 

1.85 

1.9 

1.7 


May. 


1.6 

1.55 

1.5 

1.6 

2.0 

2.3 

2.3 

2.45 

2.8 

2.75 

2.25 

2.15 

2.3 

2.35 

2.45 

2.1 

2.25 

2.25 

2.3 

2.1 

1.9 

1.85 

1.95 

2.15 

2.15 

2.25 

2.1 

2.1 

2.15 

2.2 

2.4 


June. 


2.45 

2.55 

2.6 

2.6 

2.65 

2.8 

2.85 

3.15 

3.3 

3.0 

2.75 
2.75 
2.75 
2.65 
2.6 

2.6 

2.45 

2.4 

2.45 

2.4 

2.55 
2.4 

2.55 

2.1 

2.0 

1.8 

1.75 

1.65 

1.55 

1.45 


July. 


1.5 

1.5 

1.55 

1.55 

1.5 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.25 

1.2 

1.2 
1.15 

1.1 

1.05 

1.05 

1.0 

1.0 

1.0 

1.05 

1.15 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
.95 


Aug. 


.9 


.9 
.9 

.95 
1.0 
1.0 
1.0 
1.0 

1.0 
.95 


Sept. 


0.9 

.9 

.95 
1.05 
1.0 

.95 


.85 

.85 

.8 

.85 

.9 

.9 


.75 

.8 
.8 
.8 
.8 


1.0 


Oct. 


1.15 

1.0 

1.05 

1.0 

1.35 

1.6 

1.35 

1.15 

1.1 

1.05 

1.0 

1.05 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.0 

1.05 

1.0 

1.15 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.1 


Daily  discharge,  in  second-feet,  of  White  River  at  Meeker,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

275 
275 

27.", 
275 
295 

325 
275 
295 
295 
295 

405 
325 
375 
350 
350 

350 
350 
325 
375 

470 

295 
295 
375 
435 
470 

470 
470 
435 
505 
545 

470 
470 
470 
505 
545 

505 
470 
435 
470 
505 

870 
820 
770 
870 
1,280 

1,620 
1,620 
1,805 
2,365 
2,198 

1,805 
1,945 
2, 000 
2,000 
2,065 

2.365 
2, 435 
2.  775 
3,030 
2.545 

770 
770 
820 
820 
770 

675 
675 
675 
630 
585 

325 
295 
275 
295 
275 

275 
295 
275 
295 
275 

325 
325 
350 
405 
375 

350 
325 
325 
325 
295 

470 
375 
405 
375 
630 

870 
630 
470 
435 
405 

435 

2 

405 

3 

435 

4 

435 

5 

405 

6 

375 

7 

435 

8 

545 

9... 

505 

10 

505 
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Daily  discharge,  in  second-feet,  of  White  River  at  Mesker,  Colo.,  for  1911 — Continued. 


Day, 


11 
12 
13 
11 
15 

16 

17 
IS 
L9 
20 

21 
22 
23 
21 
25 

26 

27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

295 

435 

505 

505 

1,560 

2,198 

585 

295 

295 

375 

295 

375 

325 

470 

1.1!.-, 

2,  19S 

545 

275 

275 

lie, 

295 

325 

275 

375 

1,620 

2,198 

505 

295 

295 

435 

325 

350 

325 

405 

1,680 

2,065 

505 

295 

325 

435 

325 

325 

295 

350 

1,805 

2,000 

470 

325 

325 

435 

325 

275 

325 

435 

1,390 

2,000 

435 

325 

325 

435 

325 

350 

375 

375 

1,560 

1,805 

405 

325 

275 

405 

325 

350 

325 

375 

1,560 

1,740 

405 

325 

275 

41)5 

350 

350 

295 

470 

1,620 

1,805 

375 

325 

275 

375 

375 

295 

325 

585 

1,390 

1,740 

375 

325 

275 

405 

375 

275 

325 

675 

1,170 

1,945 

375 

350 

260 

375 

350 

295 

375 

675 

1,120 

1,740 

405 

375 

275 

405 

375 

295 

375 

675 

1,225 

1,560 

470 

375 

275 

505 

375 

350 

375 

770 

1,445 

1,390 

375 

375 

275 

470 

375 

295 

375 

770 

1,445 

1,280 

375 

375 

275 

435 

375 

275 

295 

870 

1,560 

1,070 

375 

375 

275 

435 

375 

375 

275 

920 

1.390 

1,020 

375 

350 

325 

435 

375 

375 

325 

1,120 

1,390 

920 

375 

325 

325 

435 

375 

325 

1,170 

1,445 

820 

375 

325 

325 

405 

505 

350 

970 

1,500 

628 

350 

325 

375 

405 

505 

435 

1.740 

325 

325 

435 

Nov. 


470 
l  15 
435 
435 
435 

435 
435 
405 
405 
405 

405 
435 

405 
405 
405 

405 
405 
405 
405 
405 


Note.— Discharge  for  days  for  which  gage  heights  are  missing  determined  by  interpolation  and  from 
climatologic  reports. 

Monthly  discharge  of  White  River  at  Meeker,  Colo.,  for  1911. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November. 


Month. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum 


470 

545 

1,170 

2,365 

3,030 

820 

375 

405 

870 


275 
275 
350 
770 
628 
325 
275 
260 
375 


Moan. 


338 
337 
371 
594 
1,461 
1,836 
515 
318 
311 
449 
428 


Run-off 
(total  in 
acre-feet). 


20, 777 
18.736 
22,800 
35,316 
89,807 
109,263 
31,676 
19, 567 
18,496 
27, 600 
25,497 


419,535 


SOUTH    FORK    OF    WHITE    RIVER    NEAR    BUFORD,  COLO. 

Location. — At  Shepherd's  ranch,  7  miles  above  Buford,  about  sec.  7,  T.  2  S.,  R.  90  W. 
Nearest  tributary  a  small  creek  which  enters  from  the  cast  just  below  the  Btal  ion 

Records  available.— July  25,  1903,  to  October  31,  1906;  June  1,  1910,  to  October  31, 
1911. 

Drainage  area. — 148  square  miles  (measured  from  Hayden's  atlas). 

Gage. — Vertical  staff. 

Channel. — Fairly  permanent. 

Discharge  measurements. — Made  from  highway  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Diversions. — There  are  no  court  decrees  for  diversions  from  the  South  Fork  above  the 
station,  but  below  there  is  a  decree  for  5.4  sccond-feot .  There  is  a  decree  for  a 
diversion  of  9.2  second-feet  from  tributaries  entering  above  the  station. 

Winter  flow. — Ice  causes  backwater  and  the  records  ore  discontinued  during  the 
winter  months. 

Cooperation. — Station  is  maintained  and  records  arc  furnished  complete  for  publica- 
tion by  the  State  engineer. 
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Discharge  measurements  of  South  Fork  of  White  River  near  Buford,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Feb.     6 
May   23 

C.  L.  Chatfield 

C.E.  Turner 

Feet. 
0.40 
2.25 
1.60 

Sec.-ft. 
128 
580 
405 

Aug.  21 
Oct.    22 

Chatfield  and  Ault... 
do 

Feet. 
0.50 
.40 

Sec.-ft. 
143 
119 

July     6 

C.  L.  Chatfield 

Daily  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1911. 

[Hugh  Jones,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.1 

.1 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 
.2 

0.2 
.3 
.4 
.2 
.4 

"".5" 

0.6 

"".8 
1.0 

1.3 
1.7 
2.3 

4.6 
4.9 
5.0 
5.2 
5.7 

5.8 
6.3 
6.5 
6.7 

5.4 
5.8 
5.0 

4.8 

"'4.9 
4.1 

4.6 
4.5 
3.8 
3.7 
3.6 

""i'.B 

3.3 
3.0 
2.0 

"2.0 
2.0 
1.9 
1.8 

1.7 
1.6 
1.5 
1.5 
1.4 

1.4 
1.3 
1.3 
1.3 
1.2 

1.2 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.9 
.8 
.8 

0.7 

!6 
.6 
.5 

.5 
.5 
.5 
.5 
.4 

.4 
.4 
.4 
.4 
.4 

.3 
.3 
.2 
.2 
.2 

.5 
.4 
.3 
.2 
.4 

.4 
.4 
.4 
.4 
.4 
.4 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

0  4 

2 

4 

3 

6 

4 

g 

5 

1  1 

6 

1  1 

7 

0.4 
.3 
.3 
.3 

.3 
.2 
.2 
.2 
.2 

.3 
.3 
.3 
.3 
.3 

.4 
.4 
.4 
.4 
.4 

.4 

.2 

1  0 

8 

5 

9 

4 

10 

1.8 

1.7 

1.8 

4 

11 

.4 

12 

13 

.  4 

14 

.2 
.2 

""5" 

....... 

1.8 
2.2 
2.4 
3.0 

.4 

15 

.4 

16 

4 

17 

.4 

18 

.4 

19 

.  4 

20 

.4 

21 

...... 

.7 
.8 
.9 
1.0 
.9 

2.4 
2.0 
2.3 
2.4 
3.2 

3.5 

"*'3.'8' 

'"i'.O 
4.5 

.4 

22 

.4 

23 

.4 

24 

.4 

25 

.4 

26 

.4 

27 

.4 

28 

.4 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

j 

125 
125 
125 
125 
125 

125 
125 
107 
107 
107 

107 
90 
90 
90 
90 

107 
107 
107 
107 
107 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

75 
75 
90 
90 
90 

90 
107 
125 

90 
125 

125 
125 
144 
144 
144 

144 
144 
111 
90 
90 

90 
90 
144 
144 
144 

165 
165 
165 
208 
255 

32T 
430 
595 
595 
457 

430 
457 
457 
457 
430 

457 
567 
624 
807 
807 

1,361 
1,469 
1,505 
1,579 
1,764 

1,801 
1,991 
2,077 
2,153 
1,991 

1,653 
1,801 
1,505 
1,433 
1,433 

1,433 
1,433 
1,433 
1,469 
1,183 

511 
511 
511 

484 
457 

430 
404 
378 
378 
352 

352 
327 
327 
327 
303 

303 
255 
255 
255 
255 

186 
186 
165 
165 
144 

144 
144 
144 
144 
125 

125 
125 
125 
125 
125 

107 
107 
90 
90 
90 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

125 

2 

125 

3 

165 

4 

231 

5 

279 

6 

279 

7 

255 

8 

144 

9 

125 

10 

125 

11 

125 

12 

125 

13 

125 

14 

125 

15 

125 

16 

125 

17 

125 

18 

125 

19 

125 

20 

125 

PKICE   BIVER   BASIN. 
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Daily  discharge,  in  second-feet,  of  South  Fork  of  White  River  near  Buford,  Colo.  ,for  1911- 

Continued. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

21 

125 
125 
125 
125 
125 

125 
125 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

144 
165 
165 
165 
165 

186 
208 
231 
255 
231 

624 
511 
595 
624 

872 

972 
972 
1,077 
1,077 
1,148 
1,325 

1,361 
1,325 
1,077 
1,041 
1,006 

1,006 
972 
905 
807 
511 

255 
255 
255 
255 
255 

255 
255 
255 
231 

208 
208 

144 
125 
107 
90 
125 

125 
125 
125 
125 
125 
125 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 



125 
125 
125 
125 
125 

125 
125 
125 
125 
125 
125 

22. .. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Discharge  for  days  for  which  gage  heights  are  missing  determined  by  interpolation  and  from 
climatologic  reports. 


Monthly  discharge  of  i. 

^outh  Fork  of  White  Paver  near 

Buford,  Colo.,  for 

1911. 

Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet). 

125 

90 

255 

1,325 

2,153 

511 

186 

107 

279 

90 
75 
90 
165 
511 
208 
90 
107 
125 

113 
89 
145 
602 
1,416 
325 
129 
107 
144 

6,274 
5,474 
8,644 
36,996 
84, 254 
19,958 
7,928 

April 

July 

September 

6,367 
8,882 

October 

184,777 

PRICE  RIVER  BASIN. 


PRICE    RIVER    NEAR    HELPER,  UTAH. 

Location. — At  settlement  known  locally  as  Spring  Glenn,  in  sec.  25  or  36,  T.  13  S., 
R.  9  E.,  Salt  Lake  base  and  meridian,  2\  miles  south  of  Helper,  Utah,  about  2\ 
miles  above  the  diversion  dam  of  the  Price  River  Irrigation  Co.,  and  300  feet  west 
of  the  main  line  of  the  Denver  &  Rio  Grande  Railroad,  4  miles  below  mouth  of 
White  Creek. 

Records  available. — February  21,  1904,  to  December  31,  1911. 

Drainage  area. — 530  square  miles. 

Gage. — Vertical  staff  on  left  bank. 

Channel. — Shifting  during  sudden  floods. 

Discharge  measurements.— Made  from  cable  and  car. 

Winter  flow. — Relation  of  gage  height  to  discharge  not  seriously  affected  by  ice. 

Diversions. — Records  indicate  the  amount  of  water  available  for  the  Price  River 
Irrigation  Co.  and  for  the  canals  for  the  town  of  Price,  which  take  out  a  few  miles 
below  the  station. 

Accuracy. — Good . 

Cooperation.— Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Price  River  near  Helper,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  21 
21 
28 

G.  H.  Canfield 

do 

do 

Feet. 
3.66 
3.82 
3.16 

Sec.-ft. 
436 
526 
155 

July   23     J.  C.  Dort 

Sept.  15    do 

Feet. 
2.90 
2.70 

Sec.-ft. 
81.4 
40.0 
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Daily  gage  height,  in  feet,  of  Price  River  near  Helper,  Utah,  for  1911. 
[Ada  Ostberg,  observer.] 


Day, 


2 

3 
4 
5 

6 

7 
8 

0 

11) 

11 

12 

13 

l-l 
15 

16 

17 
is 
19 
20 

21 
22 
23 
24 
25 

26 
27. 
28 
29 
30 
31 


Jan. 


2.G 
2.G 
2.G 
2.G 
2.7 

2.G 
2.G 
2.G 
2.6 
2.G 

2.6 

2.G 
2.7 
2.7 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.8 
2.9 
3.3 


Feb. 


3.1 
2.9 
2.8 
2.9 
2.9 

2.9 

2.8 
2.8 
2.7 
2.7 

2.8 

2.8 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 


Mar. 


2.7 
2.7 
2.7 
2.7 
2.8 

2.8 
2.9 
2.9 
3.0 
3.0 

3.5 
3.4 
3.2 
3.0 
3.0 

3.4 
3.7 
3.3 
3.4 
3.7 


3.3 
3.2 
3.2 
3.2 
3.4 
3.5 


Apr. 


3.4 
3.4 
3.5 
3.4 
3.4 

3.3 
3.3 
3.2 
3.2 
3.2 


3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.3 

3.4 

3.5 
3.5 
3.G 
3.6 
3.6 


May.    June 


3.5 
3.5 
3.G 
3.6 
3.8 

3.9 
3.9 
4.0 
4.1 
4.1 

4.0 
4.0 
4.0 
4.0 
4.0 

3.9 
3.9 
4.0 
4.0 
3.9 

3.9 
3.8 
3.8 
3.7 
3.7 

3.7 
3.6 
3.6 
3.6 
3.6 
3.6 


3.6 
3.6 
3.6 
3.6 

3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.3 
3.3 
3.3 
3.3 

3.2 

3.45 

3.3 

3.65 

3.4 

3.3 

3.3 
3.2 
3.2 
3.2 
3.2 

3.1 
3.1 
3.0 
3.0 
2.9 


July. 


2.9 
2.9 
2.9 
2.9 

2.8 

2.8 
2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.9 
2.9 

2.9 

2.9 

3.35 

3.25 

2.9 

3.0 
3.0 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 
2.8 


Aug. 


2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.  G5 
2.G5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


Sept. 


2.6 
2.6 
2.6 
2.6 

2.7 

2.7 
2.7 
2.6 
2.6 
2.6 

2.6 

2.7 

2.7 

3.35 

3.35 

2.7 
2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

3.8 
4.6 
3.2 
3.7 
3.2 


Oct;. 


3.2 
3.2 
3.1 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.9 
2.9 
2.9 
2.9 
2.9 


Nov. 


2.9 
2.9 
2.9 
2.8 
2.8 


2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.9 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 
2.7 
2.7 


Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Jan.  1  to  Jan.  9. 

Daily  discharge,  in  second-feet,  of  Price  River  near  Helper,  Utah,  for  1911. 


Day. 


2 
3 
4 

5 

6 

7 
8 
9 

iu 

n 
L2 
L3 

ll 
15 

Hi 
17 
is 
L9 
20 

21 

22 

1-:', 

2-1 

25 

26 

27 
28 
29 
an 
31 


Jan. 


40 
40 
59 
82 
210 


Feb. 


137 

82 
59 
82 
82 

82 
59 
59 
40 
40 

59 
59 
59 

59 
59 

40 
40 
40 
40 

59 

59 
59 
40 
40 
40 

40 
40 
40 


Mar. 


40 
40 
40 
40 

59 

59 
82 
82 
107 
107 

318 
259 
171) 
107 
107 

259 
456 

210 
259 
456 

534 
384 
259 
259 
259 

210 
170 
170 
170 
259 
318 


Apr. 


259 
259 
318 
259 
259 

210 
210 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 

170 
170 

170 
170 
170 
210 
259 

318 
318 
384 
384 
384 


May. 


318 
318 
384 
384 
534 

619 
619 
710 
810 
810 

710 
710 
710 
710 
710 

619 
G19 
710 
710 
C19 

619 
534 
534 
156 

450 

456 
384 
384 
384 
384 
384 


June. 


384 
384 
384 
384 
318 

318 
259 
259 
259 
259 

210 
210 
210 
210 
170 

288 
210 
420 
259 
210 

210 
170 
170 
170 
170 

137 

137 
107 
107 
82 


July.     Aug.     Sept 


82 


82 
59 

59 
59 
59 
59 
59 

59 
59 
59 
82 
82 

82 

82 

234 

190 


107 
1117 
82 
82 
82 

82 
59 
59 
59 
.Ml 
59 


25 
25 
25 
25 
40 

40 
40 
25 
25 
25 

25 

40 

40 

234 

234 

40 
40 
40 
25 
25 

25 
25 
25 
25 
25 

534 
1,350 
170 
456 
170 


Oct. 


170 
170 
137 

82 
82 

82 
82 


Nov. 


Note.— Daily  discharge  Jan.  1  to  Jan.  9  estimated,  because  of  ice,  from  climatologic  records  and  run-off 
in  adjacent  drainage  areas. 
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Monthly  discharge  of  Price  River  near  Helper,  Utah,  for  1911. 
[Drainage  area,  530  square  miles.] 


Month. 


Discharge  in  second-fcct. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-oil. 


Depth  in 
inches  on 
drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


210 
137 
534 
384 
810 
420 
234 
59 
,350 
170 
82 
107 


20 
40 
40 
170 
318 
82 
59 
25 
25 
82 
40 
40 


42.5 
56.9 

202 

225 

558 

236 
81.6 
36.7 

128 
89.5 
73.1 
64.2 


0.080 
.107 
.381 
.425 

1.05 
.  145 
.154 
.069 
.242 
.1(19 
.138 
.121 


1,350 


20 


150 


.  in:? 


0.09 
".11 
.44 
.47 
1.21 
.50 
.18 
.08 
.27 
.19 
.15 
.14 


3.83 


2, 610 
3,160 
12, 400 
13, 400 
34,300 
14,000 
5,020 
2,260 
7, 620 
5,500 
4.350 
3.950 


109,000 


PRICE    RIVER    AT    WOODSIDE,    UTAH. 


Location. — At  the  Denver  &  Rio  Grande  Railroad  bridge  crossing  Price  River  at 
Woodside,  in  sees.  9  and  16,  T.  18  S,  R.  14  E.,  Salt  Lake  base  and  meridian,  about 
8  miles  below  a  proposed  diversion  dam  for  an  irrigation  project,  and  about  15 
miles  above  the  junction  with  Green  River. 

Records  available.— October  1,  1909,  to  December  31,  1911. 

Drainage  area. — 1,500  square  miles. 

Gage. — Distance  from  a  fixed  point  on  the  bridge  to  water  surface  is  measured  daily. 

Channel. — Composed  largely  of  quicksand. 

Diversions. — A  few  small  tributaries  enter  Price  River  between  the  dam  site  and  the 
station. 

Discharge  measurements. — Made  from  upper  side  of  railroad  bridge. 

Winter  flow. — Relation  of  gage  height  to  discharge  probably  affected  by  ice  during 
the  winter  months. 

Accuracy. — Because  of  the  shifting  character  of  the  stream  bed  and  as  only  two  meas- 
urements were  made  during  1911,  estimates  of  daily  and  monthly  discharge  can 
not  be  made. 

Cooperation. — Data  for  this  station  supplied  by  Mr.  Horace  W.  Sheley,  consulting 
engineer,  Salt  Lake  City,  Utah.  The  location  of  stal  inn  and  methods  of  collecting 
data  and  making  estimates  have  been  approved  by  the  United  States  Geological 
Survey. 

Discharge  measurements  of  Trice  River  at  Woodside,  Utah,  in  1911. 


Date 

Hydrographer. 

Cage 
height. 

Dis- 
charge. 

Mar    28 

Feet. 

13.87 

Scc.-ft. 
300 

July  23 

J.  C   Dort                                 

14.26                115 
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Daily  gage  height,  in  feet,  of  Price  River  at  Woodside,  Utah,  for  1911.. 
[D.  P.  Adams,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

8.5 
9.1 
9.4 
9.3 
9.65 

9.85 
9.95 
10.1 
10.25 
10.3 

10.3 
10.3 
10.3 
10.3 
10.3 

10.35 

10.4 

10.4 

10.4 

10.45 

10.5 
10.3 
10.2 
10.3 
10.35 

10.4 

10.15 

10.35 

10.4 
10.5 
10.4 
10.2 
9.95 

9.75 
10.0 
9.9 
9.75 
9.7 

8.8 
9.1 
9.55 
9.9 
10.05 

9.6 
9.2 
8.85 
9.35 
9.35 

9.35 
9.3 
8.8 
8.8 
8.75 

9.55 
9.85 
9.75 
9.4 
9.15 
9.25 

9.45 
9.45 
9.35 
9.55 
9.6 

9.7 
9.75 
9.9 
9.95 
9.85 

9.9 
9.95 
9.95 
10.05 
10.1 

10.05 
10.05 
10.0 
10.  05 
10.0 

9.95 
9.9 

9.95 
9.9 
9.85 

9.7 

9.65 

9.55 

9.5 

9.5 

9.4 

9.65 

9.55 

9.4 

9.3 

9.2 
9.15 
9.05 
9.0 
9.0 

8.85 

8.95 

9.1 

9.15 

9.2 

9.25 

9.35 

9.35 

9.4 

9.45 

9.45 

9.55 

9.65 

9.7 

9.8 

9.85 
9.8 
9.8 
9.9 
9.95 
10.05 

10.O5 
10.0 
9.95 
10.05 
10.05 

10.2 
10.2 
10.15 
10.25 
10.35 

10.35 
10.4 
10.45 
10.5 
8.65 

9.4 

9.95 

9.6 

9.55 

9.6 

9.6 
9.35 
9.8 
10.0 
10.05 

10.05 
10. 15 
10.2 
10.3 
10.35 

10.  45 
10.45 
10.55 
10.55 
10.55 

10.6 

10.65 

10.7 

10.75 

10.85 

10.9 
10. 95 
11.05 
11.05 
11.05 

11.05 
11.05 
9.95 
10.7 
10.6 

10.2 
9.75 
10.55 
10.45 
10.75 

9.3 
10.1 
10.3 
10.55 
10.8 
10.9 

10  95 

2 

11  05 

3 

11  15 

4...             

11  35 

5 

11  45 

6 

11  45 

7 

11  55 

8 

11  55 

9...             

11  65 

10 

11.65 

11 

11.55 

12 

11  45 

13... 

11  45 

14 

10.95 

15 

10.9 

16 

17... 

18 

19 

20...             

21 

22 

23 

24...                            

25 .. 

26 

27 

28. . .                                                  

29 

9.75 
5.9 

7.65 

30 

31 

SAN  RAFAEL  RIVER  BASIN. 
SAN    RAFAEL   RIVER   NEAR    GREEN    RIVER,  UTAH. 

Location. — At  the  county  bridge  near  the  J.  C.  Morris  ranch,  on  the  main  road  from 
Green  River,  Utah,  to  Hankesville,  Utah,  about  16  miles  southwest  from  Green 
River,  Utah,  in  sec.  27,  T.  22  S.,  R.  16  E.,  Salt  Lake  base  and  meridian. 

Records  available. — May  5,  1909,  to  December  31,  1911. 

Drainage  area. — 1,690  square  miles. 

Gage. — Vertical  staff  attached  to  downstream  side  of  right  crib  abutment  of  bridge. 

Channel. — Shifting;  frequent  discharge  measurements  are  necessary. 

Discharge  measurements. — Made  by  wading  at  low  water  and  from  cable  at  high 
stages. 

Winter  flow. — Affected  by  ice. 

Diversions. — Water  is  diverted  above  the  station  for  irrigation  in  Castle  Valley.  No 
water  is  diverted  below  the  station. 

Accuracy. — Poor,  owing  to  shifting  character  of  stream  bed  and  lack  of  discharge 
measurements. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  San  Rafael  River  near  Green  River,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage           Dis- 
height.      charge. 

Mar.  30 

G.  H.  Canfield 

Feet.         Sec.-ft. 
1.09               101 

July   22 

J  C  Dort                                                                               

1.96                121 

SAN   RAFAEL   RIVER   BASIN. 
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Daily  gage  height  in  feet,  of  San  Rafael  River  near  Green  River,  Utah,  for  1911. 
[E.  F.  Marshall,  observer.] 


Day. 


2.. 
3.. 
4.. 

5.. 

6.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
2.45 

5.0 
3.7 
2.9 

2.4 
2.2 

1.6 

1.5 

1.25 

1.35 

1.45 

1.55 
1.55 
1.45 
1.55 
1.5 

1.4 
1.45 
1.6 
1.9 

2.8 
2.6 


Feb. 


3.55 

2.25 

2.65 

2.4 

2.6 

2.25 

2.05 

2.1 

1.85 

1.75 

1.65 
1.7 
1.75 
1.65 
1.75 

1.8 

1.65 

1.55 

1.55 

1.75 

1.65 

1.65 

1.55 

1.6 

1.65 

1.65 
1.65 
1.75 


Mar. 


1.6 
1.6 
1.55 
1.65 
1.75 

1.65 
1.65 
1.75 
1.85 
2.05 

2.2 

2.05 

1.75 

1.65 

1.65 

1.75 
1.75 
1.9 
1.8 
1.75 

2.1 

1.75 

1.65 

1.7 

2.1 

1.75 

1.65 

1.55 

1.45 

1.2 

2.35 


Apr. 


2.4 

1.9 

1.85 

2.15 

1.9 

1.9 
1.75 

2.05 
1.9 
1.8 

1.75 

1.65 

1.55 

1.7 

1.55 

1.45 
1.65 
1.55 
1.65 
1.55 

1.45 
1.35 
1.45 
1.45 
1.7 

1.8 

2.1 

1.95 

1.95 

1.8 


May. 


1.6 
1.45 
1.45 
1.75 
2.35 

3.25 

3.7 

3.65 

3.95 

3.8 

3.95 
3.35 
2.9 
2.55 

2.8 

3.05 

2.9 

3.05 

2.95 

3.05 

2.9 
2.8 
3.1 
3.4 

3.8 

3.8 
3.65 
3.35 
3.2 
3.05 
3.35 


June. 


3.6 
3.8 
3.7 
3.4 
3.6 

4.0 

4.05 

3.7 

3.7 

3.8 

3.7 

3.5 

3.55 

3.25 

3.9 

3.8 

3.7 

4.15 

4.1 

3.55 

3.4 
3.3 
3.4 
3.15 
3.25 

3.05 

2.8 
2.7 
2.6 
2.4 


July. 


2.1 

2.2 

1.95 

2.2 

2.1 

2.05 
1.9 
1.75 
1.6 
1.5 

1.4 

1.35 

1.35 

1.25 

1.2 

1.25 
1.25 
1.05 
1.15 
1.65 

1.85 

1.7 

1.6 

1.7 

1.4 

1.3 

2.5 

2.35 

1.9 

1.4 

1.45 


Aug. 


1.25 
1.2 
1.1 
1.05 
.95 


.9 
2.2 
2.1 
1.7 

1.45 
1.25 
1.15 
1.05 
1.05 


3.55 
2.4 

1.9 

1.55 

1.3 

1.2 

1.1 

1.05 

1.15 


Sept. 


.6 
.6 
.6 

1.7 

1.4 

1.9 
1.75 
1.55 
1.8 
1.4 

1.05 
1.0 

.9 
1.1 

.95 

1.05 
.95 
2.15 
3.75 
5.6 


Oct. 


5.0 
2.85 
3.65 
5.25 
6.15 

4.6 

3.4 

2.8 

2.45 

1.8 

1.5 
1.6 
1.5 
1.7 
1.6 

1.55 

1.45 

1.7 

1.65 

1.55 

1.65 
1.45 
1.25 
1.45 
1.65 

1.65 

1.4 

1.65 

1.4 

1.35 

1.25 


Nov. 


1.35 

1.45 

1.35 

1.4 

1.35 

1.25 

1.3 

1.2 

1.3 

1.25 

1.25 
1.25 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.35 
1.55 

1.5 

1.55 

1.5 

1.45 

1.35 


Note.— River  frozen  over  Nov.  26  to  Dec.  31,  during  which  period  relation  of  gage  heights  to  discharge 
was  probably  affected  by  ice. 


Daily  discharge,  in  second-feet, 

of  San  Rafael  River  near 

Green  River,  Utah,  for  1911. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

102 
102 
102 
102 
102 

102 
102 
102 
102 

284 

1,550 
714 
412 
272 
230 

142 
132 
112 
119 
128 

137 
137 
128 

137 
132 

123 
128 
142 
178 
380 
322 

649 
240 
336 
272 
322 

240 
202 
212 
172 
159 

148 
153 
159 
148 
159 

165 
148 
137 
137 
159 

148 
148 
137 
142 
148 

148 
148 
159 

142 
142 
137 
148 
159 

148 
148 
159 
172 

202 

230 
202 
159 

148 
148 

159 
159 
178 
165 
159 

212 
159 
148 
153 
212 

159 
148 
137 
128 
108 
261 

272 

178 
172 
221 

178 

178 
159 
202 
178 
165 

159 
148 
137 
153 
137 

128 
148 
137 
148 
137 

128 
119 
128 
128 
153 

165 
212 
185 
185 
165 

142 

128 
128 
159 
261 

528 
714 
692 
835 
760 

835 
566 
412 
309 
380 

460 
412 
460 
428 
460 

412 
380 
476 
586 
760 

760 
692 
566 
510 
460 
566 

670 
760 
714 
586 
670 

862 
877 
688 
688 
740 

688 
590 
614 
483 
792 

740 
688 
939 
908 
614 

544 
502 
544 
445 

483 

308 
322 
292 
264 
214 

144 
166 
121 
166 
144 

136 
114 
97 

82 
74 

67 
64 
64 
59 
57 

59 
59 
54 
56 
87 

108 
92 
82 
92 
67 

61 
238 
202 
114 
67 
70 

59 
57 
55 
54 
52 

52 
50 
60 
50 
50 

50 
50 
166 
144 
92 

70 
59 
56 
54 
54 

52 

50 

614 

214 

114 

78 
61 
57 
55 
54 
56 

50 

50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
92 
67 

114 
97 
78 

102 
67 

54 
52 
50 
55 
51 

54 
51 
155 
714 
2,070 

1,560 

339 

663 

1,760 

2,580 

1,320 
544 
322 
226 
102 

74 
82 
74 
92 
82 

78 
70 
92 
87 
78 

87 
70 
59 
70 
87 

87 
67 
87 
67 
64 
59 

64 

2 

70 

3 

64 

4 

67 

5 

64 

6 

59 

7 

61 

8 

57 

9 

61 

10 

59 

11 

59 

12 

59 

13 

59 

14 

59 

15 

59 

16 

59 

17 

59 

18 

59 

19 

64 

20 

78 

21 

74 

22 

78 

23 

74 

24 

70 

25 

64 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  curves  drawn  throuph  1910  and  1911  discharge  measurements 
and  parallel  to  a  well-defined  curve  for  1912.    Daily  discharge,  Nov.  26-30,  estimated  at  65  second-feet. 
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SURFACE   WATER   SUPPLY,   1911,   PART  IX. 


Monthly  discharge  of  San  Rafael  River  near  Green  River,  Utah,  for  1911. 
[Drainage  area,  1,690  square  miles.] 


Month. 


January. .. 
February.. 
March.. .  . . 

April 

May 

June 

July 

August 

September. 
October.  . . 
November. 
December . 


The  year . 


Discharge  in  second-feet. 


Maximum. 


1,550 
649 
261 
272 
835 
939 
238 
614 
2,070 
2,580 


2,580 


Minimum. 


102 
137 

108 
119 
Vis 
214 
54 
50 
50 
59 


Mean. 


Per 

square 
mile. 


224 

196 

164 

163 

492 

608 
98.8 
88.0 

152 

356 

64.1 
a  60.0 


222 


,133 
.116 
.097 
.096 
,291 
.359 
.059 
.052 
.090 
.211 
.038 
.036 


131 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.15 
.12 
.11 
.11 
.34 
.40 
.07 
.06 
.10 
.24 
.04 
.04 


1.78 


Total  in 
acre-feet. 


13,800 

10, 900 

10, 100 

9,700 

30, 300 

36,200 

6,080 

5,410 

9,040 

21,900 

3,810 

3,690 


161,000 


Accu- 
racy. 


a  Estimated. 
HUNTINGTON    CREEK   NEAR    HUNTINGTON,  UTAH. 

Location. — At  Cunha  ranch,  about  7  miles  northwest  of  Huntington,  Utah,  in  sec.  6, 

T.  17  S.j  R.  8  E.,  Salt  Lake  base  and  meridian. 
Records  available.— May  3,  1909,  to  December  31,  1911. 
Drainage  area. — 158  square  miles. 
Gage. — Vertical  staff  in  two  sections. 
Channel. — Shifting  at  extreme  high  stages. 
Discharge  measurements. — Made  by  wading  at  low  stages  and  from  a  cable  and  car 

at  high  stages. 
Floods. — Extremely  high  floods  occasionally  occur  at  this  station  in  July  and  August. 
Point  of  zero  flow. — On  September  4  it  was  determined  that  there  would  be  no 

flow  past  the  station  if  the  stage  were  to  fall  below  about  1.5  feet.     Control  will 

change. 
Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  at  times  during  winter 

months. 
Diversions. — Above  all  diversions  (except  Cunha's  ditch)  and  below  all  main  tribu- 
taries. 
Artificial  control. — A  small  storage  reservoir  on  Huntington  Creek  above  the  station 

controls  the  distribution  of  the  flow  to  a  slight  extent. 
Accuracy. — Fair,  except  for  high  stages. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  J Iun  ting  ton  Creel:  voir  Huntington,   Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Mar.  22a 
May  10 
June  16 
July  Ho 

G.H.  Canfield 

Feet. 
2.75 
4.25 
3.90 
3.30 

Sec.-ft. 

43.6 

436 

284 

128 

Aug.  23  o 

Sept.   4  a 

4  a 

Oct.  21  a 

Leonard  Tanner  

J.  C.  Dort 

Feet. 
2.80 
2.74 
2.74 

2.55 

Sec.-ft. 
48.9 
39.5 

do 

do 

Leonard  Tanner 

do 

40.7 
26.5 

Made  by  wading. 


SAN   RAFAEL   RIVER  BASIN. 
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Daily  gage  height,  in  feet,  of  Huntington  Creek  near  Huntington,  Utah,  for  1911. 
[Joseph  Cunha,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.0 

"2.75' 

2.8 
2.8 
2.8 
2.85 

"*2.'9" 

2.8 

2.8 

2.8 

2.8 

2.85 

2.85 

2.85 
2.85 
2.85 
2.85 
2.8 

2.9 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

3.2 

3.2 

3.3 

3.3 
3.4 
3.5 
3.6 
3.7 

3.8 

3.9 

3.9 

3.95 

4.0 

4.0 

3.95 

3.9 

3.9 

3.9 

3.85 

3.9 

3.95 

3.85 

3.85 

3.95 
3.95 
3.95 
3.85 
3.85 

3.95 
3.95 
3.95 
4.05 
4.0 

4.05 

3.95 

4.0 

4.0 

4.0 

4.0 

4.1 

4.0 

4.1 

4.15 

4.15 

4.05 
4.05 
4.15 
4.15 
4.15 

4.1 

4.0 
4.0 
4.0 
4.0 

3.9 
3.9 
3.7 
3.7 
3.7 

3.6 

3.7 

3.6 

3.55 

3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.5 
3.5 
3.5 
3.5 
3.4 

3.4 
3.4 
3.4 
3.3 
3.3 

3.3 
3.4 
3.4 
3.3 
3.3 

3.2 
3.2 
3.3 
3.2 
3.3 

3.3 
3.3 
3.2 
3.2 
3.1 

3.1 
3.1 
3.1 
3.2 
3.1 
3.1 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.9 

2.9 
2.9 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.s 
2.8 
2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 

2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 

2.8 
2.7 

2.8 
2.7 

2.8 

2.7 

2.8 
2.7 
2.8 
2.7 

2.8 
2.8 
2.8 
2.8 
2.8 

2.9 
3.0 
3.0 

2 

3 

4 

5 

6  

3.0 

2.9 

7 

8 

9 

2.75 
2.75 

2.75 

2.9 
2.9 

2.8 

10 

3.2 

11 

3.0 

12 

3.3 

13 

14 

3.0 

3.3 

15 

16 

2.8 

3.4 
3  6 

17 

2.9 
2.9 
2.9 

2.7 

2.8 
2.75 
2.7 
2.75 

2.7 

2.8 

2.75 

2.75 

2.8 

2.75 

2.8 

18 

2.85 
2.85 
2.85 

3  7 

19 

2.8 

3  8 

20 

4  0 

21 

2.8 
2.8 
2.7 
2.8 
2.7 

2.85 

2.7 

2.8 

2.7 

2.8 

2.7 

4  0 

22 

4  2 

23 

4  4 

24 

4  5 

25 

2.65 

4  6 

26 

4.7 

4.8 

28 

2.65 

2.8 

5.0 

29 

5.0 

30 

5.0 

31 

5.0 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Jan.  1  to  Feb.  28  and  Nov.  1  to  Dec. 
31.    Gage  heights  Oct.  1-31  questionable. 

Daily  discharge,  in  second-feet,  of  Huntington  Creek  near  Huntington,  Utah,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

47 
47 
47 
52 
55 

58 
58 
58 

58 
58 

47 
49 
51 
52 
54 

56 

58 
58 
58 
38 

47 
42 
38 
42 
38 

47 
42 
42 
47 
42 
47 

50 
52 
55 

58 
47 

47 

47 
47 
52 
52 

52 
52 
52 
52 
47 

58 
64 
64 
64 
64 

64 
64 
103 
103 
122 

122 
143 
167 
193 
221 

251 
285 
285 
304 
323 

323 
304 
285 
285 
285 

268 
285 
304 

268 
268 
304 
304 
304 
268 
268 
304 
304 
304 
344 
323 

344 
304 
323 
323 
323 
323 

364 
323 
364 
386 
386 
344 
344 
386 
386 
386 
364 
323 
323 
323 
323 

285 
285 
221 
221 
221 

193 
221 
193 
180 
167 

167 
143 
143 
143 
143 

167 
167 
167 
167 
143 

143 
143 
143 
122 
122 

122 
143 
143 
122 
122 

103 
L03 

122 

103 
122 

122 
122 
103 
103 
86 

86 
86 

Mi 

103 

so 
86 

71 

71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
71 

71 

71 

71 
71 
71 

58 

58 
58 

47 
47 
47 

47 
47 
47 
47 
47 
38 

38 

2 

38 

3 

38 

4 

38 

5 

38 

6 

38 

7 

47 

8 

47 

9 

47 

10 

47 

11 

47 

12 

47 

13 

38 

14 

38 

15 

16 

38 

17 

38 

18 

38 

19 

38 

20 

38 

21 

29 

22 

29 

23 

29 

24 

29 

25 

29 

26 

29 

27 

2  1 

28 

29 

29 

29 

30 

29 

31 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve  for  all  stages.    Discharge 
estimated  for  days  for  which  gage  heights  are  missing. 
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82  SURFACE   WATER   SUPPLY,    1911,   PART  IX. 

Monthly  discharge  of  Huntington  Creek  near  Huntington,  Utah,  for  1911. 
[Drainage  area,  160  square  miles] 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September . 
October. . . 
November. 
December. 


The  year . 


Discharge  in  second-feet. 


Maximum. 


58 
221 
344 
386 
167 
71 
47 


Minimum. 


38 
47 
251 
143 
86 
38 
29 


Mean. 


30 

40 

49.4 

79.3 
296 
275 
121 

62.5 

36.8 

25 

25 

20 


88. 9 


Per 

square 
mile. 


C.188 
.250 
.308 
.496 
1.85 
1.72 
.756 
.390 
.230 
.156 
.156 
.125 


.556 


Run-off. 


Depth  in 
inches  on 

drainage 
area. 


0.22 
.26 
.36 
.55 
2.13 
1.92 
.88 
.45 
.26 
.18 
.17 
.14 


7.52 


Total  in 
acre-feet. 


1,840 
2.220 
3.040 
4.720 
18,200 
it;.  400 
7,440 
3,840 
2,190 
1,540 
1,490 
1.230 


64,200 


Accu- 
racy. 


Note. — The  mean  monthly  discharges  for  January,  February,  November,  and  December  were  estimated 
because  of  ice.    October  was  estimated  because  of  probable  incorrect  gage  readings  by  observer. 

HUNTINGTON    CREEK   NEAR    CASTLEDALE,  UTAH. 

Location. —About  5|  miles  east  of  the  town  of  Castledale  and  about  6  miles  south- 
east of  Huntington,  in  sec.  33,  T.  18  S.,  R.  9  E.,  Salt  Lake  base  and  meridian; 
about  4  miles  above  the  entrance  of  Cottonwood  Creek. 

Records  available. — May  12,  1911,  to  December  31,  1911. 

Drainage  area. — 350  square  miles. 

Gage. — Vertical  staff. 

Channel. — Sand  and  gravel;  likely  to  shift  during  high  water. 

Discharge  measurements. — High-water  measurements  made  from  car  and  cable; 
low- water  measurements  by  wading. 

Point  of  zero  flow. — On  September  5  it  was  determined  that  there  would  be  no 
flow  past  the  station  if  the  stage  were  to  fall  below  about  1.5  feet.  Control  will 
probably  change. 

Winter  flow. — During  the  winter  months  the  relation  of  gage  height  to  discharge  is 
at  times  affected  by  ice. 

Diversions. — The  station  is  located  below  all  diversions. 

Accuracy. — Good. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Huntington  Creek  near  Castledale,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May   12 
June  26 

Leonard  Tanner 

do 

Feet. 
3.12 
2.45 
2.18 
1.80 

Scc.-ft. 
132 
63.3 
30.5 
11.6 

Aug.   19 
Sept.    5 

5 

Leonard  Tanner 

J.  ('.  Dort 

Feet. 
1.75 
1.70 
1.70 

Scc.-ft. 
8.7 
4.76 

July   26 
Aug.     4 

do 

do 

Leonard  Tanner 

5.01 

SAN   EAFAEL   RIVER  BASIN. 
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Daily  gage  height,  infect,  of  Huntington  Creek  near  Castledalc,  Utah,  for  1911. 
[Elmer  Jeffs,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov  . 

Dec. 

1 

2. 15 

2.2 
3.0 
2.9 
2.65 

2.4 
2.5 
1.9 
1.9 
1.9 

1.85 

1.85 

1.8 

1.8 

1.75 

1.85 
1.75 

1.75 
1.75 

"*i."8*" 

1.8 
1.9 
1.9 

1.9 
1.8 
1.9 
1 .  85 
1.8 

1.8 
1.8 
1.9 
1.9 

1.8 
1.8 
1.85 
1.9 

1 .  85 
1 .  85 
l.s 
1 .  85 
1  8 

l.s 

""i.'.s" 

1.9 

l.s;, 
1 .  85 
1.8 

1.8 

1.9 
l.s 
1.8 
1.8 
1.8 

'"i.'s.V 

l.s:, 
1.85 
1.85 

1.85 

1  8 

2 

3 

1  9 

4 

1.8 
1.7 

"'"i.'8" 
1.75 
1.7 
1.7 

1.8 

"'2.'%" 
1.8 

1.7 
1.8 
1.7 
1.7 
1.75 

3.8 

1.85 

1.75 

1.8 

1.8 

1.8 
-••■•-•• 

1.75 
1.75 
1.8 

1.75 
1.7 

1.7 

1.65 

1.65 

1.7 

1.75 

1.8 
1.8 
1.7 
1.7 
1.7 

5 

1.85 

1.85 
1.85 

6 

7 

8 

1.85 

9 

10 

2  8 

11 

2  75 

12 

3.1 

2  75 

13 

2.75 

14 

2  85 

15 

2  8 

16 

17 

1.75 
1.75 

1.8 
1.8 

1.8 
1.9 

2.8 

18 

1.7 

1.75 

1.75 

1.7 

1.75 

1.75 

1.7 

1.7 

1.7 

1.75 

1.75 

4.2 

2.6 

""i.Y" 

1.9 

1.8 
1.8 
1.9 
1.9 
1.8 

1.8 
1.8 
1.9 
1.8 
1.9 
1.85 

2.8 

19 

2  8 

20 

2.8 

21 

2.85 

22 

2.85 

23 

24 

25 

2.8 

26 

2.45 

2.4 

2.25 

2.2 

2.2 

2.5 
2.6 
2.95 
2.0 

~'"l.'§" 

2.8 

27 

3.0 

1.75 

28 

1.75 

29 

1.75 

30 

2.7 

31 

Note. — Relation  of  gage  height  to  discharge  probably  affected  by  ice  Dec.  9-31. 
Daily  discharge,  in  second-feet,  of  Huntington  Creek  near  Castledalc,  Utah,  for  10 11. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

32 

36 
117 
105 

77 

53 
62 
16 
16 
16 

13 
13 
10 
10 
7.5 

7.5 
7.5 
7.5 

10 

10 

10 
16 

28 
39 
50 

62 
72 
111 
22 
19 
16 

13 

7.5 

9 
10 

5 

7.5 
10 

7.:» 

5 

5 

10 
MS 
65 
93 
10 

5 
10 
5 
5 
7.5 

234 
13 

10 

10 
10 

5 
10 

7.5 
7.5 
7.5 
7.5 
5 

5 

3.5 

3.5 

5 
7.5 

10 
10 

5 

5 

5 

5 
5 
5 

7.  5 
7.5 

5 

7.:, 

7.5 

5 

5 

5 

7.  5 

301 

41 

10 
10 

it; 

16 

L6 

10 
If, 
13 

in 

10 
10 

It. 
n; 
it; 

16 

u; 
it; 
L6 
it; 

10 
10 

it; 
L6 

10 
10 

10 
16 
10 
16 
13 

10 

2 

10 

3 

13 

4 

16 

5 

14 

6 

13 

7 

13 

8 

10 

9 

13 

10 

10 

11 

10 

12 

10 

13 

10 

14 

10 

15 

10 

16 

If, 

17 

13 

18 

13 

19 

10 

20 

10 

21 

16 

22 

10 

23 

10 

24 

10 

25 

10 

26 

58 
53 
40 
36 
36 

12 

27 

13 

28 

13 

29 

13 

30 

13 

31 

Note.— Dailv  discharge  determined  from  a  rating  curve  fairly  well  defined  below  3.5  feet  on  gage, 
charge  interpolated  for  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  oj  Huntington  Creek  near  Castlcdalc,  Utah,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 

acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

July    

117 

234 

301 

41 

16 

7.5 

5 

3.5 
10 
10 

34.5 
21.0 
18.2 
14.3 
11.8 
10.0 

2,120 

1,290 

1,080 

879 

702 

615 

B. 

B. 

B.' 

B. 

B. 

D. 

6,790 

[ 

a  Estimated. 


COTTONWOOD    CREEK   NEAR    ORANGEVILLE,  UTAH. 

Location. — At  Johnson's  ranch,  in  sec.  9  or  10,  T.  18  S.,  R.  7  E.,  Salt  Lake  base  and 

meridian,  about  5  miles  northwest  of  Orangeville. 
Records  available. — May  1,  1909,  to  December  31,  1911. 
Drainage  area. — 240  square  miles. 
Gage. — Inclined  staff. 
Channel. — Shifting. 
Discharge  measurements. — Made  by  wading  at  low  stages  and  from  a  cable  and 

car  at  high  stages. 
Floods. — Short,  severe  floods  occur  at  this  station  during  August  and  September. 
Point  of  zero  flow. — On  August  22,  1911,  it  was  determined  that  there  would  be  no 

flow  past  the  gage  if  the  stage  were  to  fall  below  about  3  feet.     Control  will  change. 
Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice  at  times  during 

the  winter  months. 
Diversions. — Above  all  diversions  except  Johnson's  ditch. 
Accuracy. — Poor,  because  of  shifting  channel. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Cottonwood  Creek  near  Orangeville,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  23i 
May     8 

(i.  H.  Canfield 

Leonard  'Fanner 

do 

do 

Feet. 
3.81 

5.7 
5.2 
4.4 

Sec.-ft. 

39.2 
539.2 
238.9 

83.8 

Aug.  226 
Sept.  11'' 
Oct.    13b 

Leonard  Tanner 

.1.  c.  Dorl 

m  <  t. 

4.05 
4.03 
3.94 

Sec.-ft. 
34.2 
31.7 

June  24 
July   19& 

Leonard  Tanner 

26.7 

«  Wading  under  cable.  6  Wading  below  cable. 

Note. — The  above  measurements  refer  to  the  gage  installed  Mar.  22,  1910. 
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Daily  gage  height,  in  feet,  of  Cottonwood  Creek  near  Orangeville,  Utah,  for  1911. 
[Robert  Johnson,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.1 
3.8 
3.8 
3.8 

3.7 

3.7 

"3.8' 

""i.5 
4.1 
4.0 

'4.6' 
4.2 

"3*6' 

3.6 
3.6 
3.6 
4.0 
4.1 

4.0 
3.9 
3.9 

4.0 
3.9 

'4.5 
4.7 

4.5 
4.5 
4.4 
4.4 

4.4 
4.7 
5.0 
5.0 
5.2 

5.8 

6.2 
6.  2 

6.3 

"h'.l' 

6.4 

4.7 
4.7 

4.7 

4.2 
4.2 
4.2 
4.2 

----- 

4.1 

3  S 
3.8 

:;  s 
3.8 

4  0 

2 

4.2 
4.2 

"4.6 

4.0 
4.0 
4.0 
1.0 

'4.1 
4.0 
4.0 
4.0 

4.0 

4.6 
4.0 
4.0 

4.0 
4.0 
4.0 

4.0 

4.0 
4.0 
4.0 
5.3 

4.2 

4.0 

4.0 
4.0 

1.0 

4.0 
4.0 

"i.o" 

4.0 

"4.6" 
4.0 
3.95 

3.95 
3.95 
3.95 
3.8 

4.1 

3 

4 

4.0 

5 

4.2 

4.2 
4.2 

6 

3.8 
3.7 
3.6 
3.7 

3.9 
3.9 
4.0 
4.0 
3.9 

3.9 

3.8 

4.1 

7 

8 

5.7 
5.9 

is'.  7 
5.7 

"""5.4 

5.4 
5.4 
5.5 
5.4 
5.4 

"'5."8' 
6.0 
6.0 

6.5 
6.0 
6.0 

"e.Y 
6.1 
6.1 

6.0 
5.9 

5.7 

5.5 
5.4 
5.4 
5.3 

3.8 

3.8 
3.8 

3.8 

"4.0" 

3.95 

"3.9" 

4.0 

4.0 
4  1 

9 

3.8 

10 

4.6 

4.5 

4.5 

4.5 

------- 

"""4.6" 

4.6 
4.4 
4.4 

*4.  4 

1.1 

4.1 

4.4 

■-----■ 

4.6 

4.4 
------ 

4.1 

4.1 
4.0 

11 

4.3 
4.0 
4.G 
3.9 

3.7 

4.0 
4  0 

12 

13 

3.7 
3.8 
3.9 

""3.8' 
3.7 

4.6 
4.9 
4.9 

4.8 
4.8 
4.6 

14 

4  0 

15 

4  0 

16 

3.8 
4.0 

17 

18 

3.7 

19 

3  7 

20 

3.8 

3.8 
3.7 

3.8 

4.1 

3.9 

4.5 
3.8 

""3.6' 

21 

5.0 

3.8 

3.9 

3.7 

22 

23 

4.2 
4.G 
4.6 

3.8 

•M) 
3.9 

::  9 

:;  95 
4.0 

3.7 

24 

"4."e" 

4.4 
4.3 

4.0 
4.0 

4.0 

25 

26 

5.9 

5.8 

5.2 
5.1 
5.0 
5.0 
5.0 

3.6 

27 

4.0 
3.7 

3.7 
3.9 
4.2 

4.8 

4.8 

3.9 
3.9 

4.0 

4.  1 
4.0 

4.0 

28 

3.6 

4.0 

29  . 

4.3 

4.0 
4.0 
4.0 

4.0 

30... 

4.9 
5.1 

4.0 

31 

6.2 

Note. — Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Jan.  31,  for  several  days  in 
February,  and  about  Nov.  13  to  Dae.  31. 

Daily  discharge,  in  second-feet,  of  Cottonwood  Creek  near  Orangeville,  I  rlah,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1  

64 
40 
40 
40 
40 

40 
34 
29 
34 
34 

34 
34 
34 

40 
46 

43 
40 
34 
37 

40 

40 
34 
34 
34 
40 

47 
54 
34 

34 
34 
37 
40 
43 

46 
46 
54 
54 
46 

46 
104 
163 
260 
260 

226 
226 
163 
114 

64 

46 
136 
40 
34 
29 

32 
34 
46 

77 
226 
226 

192 
163 
136 
64 
54 

54 

54 
77 
52 
29 

29 
29 
29 
54 
64 

59 
54 
54 
46 
46 

54 
46 
91 
136 
192 

136 
136 
114 
114 
114 

114 
192 
294 
294 
363 

574 
556 
538 
610 
538 

472 
538 
538 
486 
433 

433 
433 
468 
433 
433 

504 
574 
646 
646 
628 

610 
574 
580 
584 
588 
592 

592 
592 
628 
646 
664 

664 
682 
700 
520 
520 

53S 
556 
556 
556 
538 

520 
485 
450 
415 
380 

345 
310 
310 
275 
258 

240 
205 
175 
175 
175 

160 
146 
132 
118 
102 

102 
102 
102 
94 

85 

70 
70 
70 
86 
102 

94 
85 
85 
60 
60 

60 
60 

68 
76 
85 

60 
50 
50 

:o 

IS 

16 

43 

43 
43 
43 
41 

39 
37 

37 
37 
37 

37 
CO 

52 
43 
85 

CO 
48 
37 
37 
37 

37 
31 
31 
31 
31 

31 
31 
31 
31 

31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
31 

40 

50 

(0 
31 
31 
31 

31 
31 
31 

31 
31 

31 
31 
31 
31 
31 

31 
31 
31 
275 
43 

37 
31 
31 
31 
31 

31 
31 
31 
31 

31 

31 
31 
31 

28 
28 

28 
28 

2s 
21 
21 

21 
26 
31 
26 
26 

26 
26 

26 
26 
24 

> 

21 

2 

21 

3 

21 

4 

21 

5 

21 

6 

21 

7 

21 

8 

21 

9 

21 

10 

21 

11 

21 

12 

26 

13 

31 

14 

30 

15 

28 

16 

27 

17 

26 

18 

31 

19 

30 

20 

28 

21 

26 

22 

27 

23 

28 

24... 

31 

25 

31 

26 

31 

27 

31 

28 

37 

29 

31 

30... 

31 

31 

Note.— Daily  discharge  determined  from  two  poorly  defined  rating  curves  applicable  Jan.  1  to  May  30 
and  May  31  to  Dec.  31,  respectively.    Discharge  interpolated  fcr  days  when  tLe  gage  was  not  read. 
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Monthly  discharge  of  Cottonwood  Creek  near  Orangeville,  Utah,  for  1911. 
[Drainage  area,  240  square  miles.] 


Month. 


January . . . 
February. . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


G4 
200 
192 
646 
700 
160 

85 
275 

37 

37 


700 


Minimum. 


34 
29 
29 
114 
175 
46 
31 
31 
21 
21 


Moan. 


30 
39.1 
96.3 
82.4 

492 

4,")(j 
83.2 
40.1 
41.4 
28.1 
26.4 
25 


117 


Per 
square 
mile. 


0.125 
.162 
.401 
.343 
2.05 
1.90 
.347 
.160 
.173 
.117 
.108 
.104 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.14 
.17 
.46 
.68 
2.36 
2.12 
.40 
.19 
.19 
.14 
.12 
.12 


6. 79 


Total  in 
acre-feet. 


1,840 
2, 170 

1  

30  00 
27,  100 
5,  L20 
2,470 
•2,  160 
1,730 
1,570 
1,540 


87,000 


Accu- 
racy. 


Note. — The  mean  monthly  discharges  for  January  and  December  were  estimated  because  of  ice  in  the 
stream.    Accuracy  for  February  and  November  given  low  because  of  possible  ice  effect . 

FERRON  CREEK  (UPPER  STATION)  NEAR  FERRON,  UTAH. 


Location. — At  the  Peterson  (formerly  Christensen's)  ranch,  in  sec.  35,  T.  19  S.,  R.  6 

E.,  Salt  Lake  base  and  meridian,  about  5  miles  northwest  of  Ferron  and  H  miles 

above  the  flour  mill. 
Records  available. — May  6  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff  and  sloping  gage.     New  sloping  gage  installed  September  13, 

1911, 150  feet  below  the  staff,  was  used  for  records  after  that  date. 
Channel. — Probably  shifts  at  high  stages. 

Discharge  measurements. — Made  from  cable  and  car  or  at  low  stages  by  wading. 
Point  of  zero  flow. — On  September  13  and  October  8  it  was  determined  that  there 

would  be  no  flow  past  the  station  if  the  stage  were  to  fall  below  about  1  foot  on 

the  sloping  gage.     Control  will  probably  change. 
Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  presence  of  ice  during 

the  winter  months. 
Diversions. — Above  all  diversions. 
Accuracy. — Fair. 
Cooperation.— Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Ferron  Creek  (upper  station)  near  Ferron,  Utah,  in  1911. 


Date. 

Ilydrographer. 

Gage 
height 

(in- 
clined 
gage). 

Gage 

height 
(ver- 
tical 
staff 
gage). 

Dis- 
charge. 

Date. 

Ilydrographer. 

Gage 
height 

(in- 
clined 
gage). 

Gage 
height 
(ver- 
tical 

staff 
gage). 

Dis- 
charge. 

June  29 

Feet. 

Feet. 
3.3 
2.98 
2.7 
2.64 

Sec.-ft. 

134 

78.6 

21.9 

18.2 

Sept.    6 

Sept.  13 

13 

Oct.     8 

1  eonard  Tanner. 

Feet. 

Feet. 
2.61 
2.82 
2.90 
2.61 

Sec.-ft. 
18.2 

July   23 
Aug.  24 
Sept.    6 

do 

do 

J.  C.  Dort 

Dort  and  Tanner 

do 

Leonard  Tanner. 

2.10 
2. 12 

1.86 

30.8 
35.0 
19.6 

Note.— Measurements  prior  to  Sept.  13, 1911,  refer  to  a  vert  [cal  staff  gage  installed  May  6, 1911.  Measure- 
ments on  and  after  Sept.  13,  1911,  have  also  been  referred  to  the  inclined  gage  150  feet  downstream  from 
the  vertical  gage. 


SAN    RAFAEL   RIVER   BASIN. 


87 


Daily  gage  height,  in  feet,  of  Ferron  Creek  (upper  station)  near  Ferron,  Utah,  for  1911. 

[J.  H.  Christensen,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.2 

4.1 

4.25 

4.35 

4.35 

4.2 

4.1 

4.25 

4.05 

4.0 

4.05 
4.05 
4.05 
4.15 
4.0 

4.6 

3.9 

3.95 

3.9 

3.95 

3.85 

3.8 

3.65 

3.6 

3.5 

3.45 

3.4 

3.35 

3.3 

3.3 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.1 

3.05 

3.0 

2.95 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 

'"i'h" 

2.8 

2.8 
2.8 

2.8 
2.8 
2.7 
2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.9 

2.7 
2.7 
4.0 

3.9 

2^7 
2.7 
2.7 

2.65 

2.7 
2.7 

2.7 
2.7 

2.7 
2.7 
2.7 

2.65 
2.65 
2.65 
2.65 
2.65 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 
2.7 
2.1 
2.0 
1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 
1.85 
1.S5 
1.85 
1.85 

1.85 
2  22 
1.9 
2.5 
2.75 

2.0 

1.95 

1.9 

1.85 

1.9 

1.85 
1.9 
1  85 

1.7 
1.7 

2.0 

2 

3 

4 

1.7 
1.75 

••••-■-■ 

1.95 

5 

6 

4.5 

4.45 

4.25 

4.3 

4.0 

3.9 

3.9 

3.85 

3.9 

3.85 

3.95 
3.95 
3.95 
3.85 
3.75 

3.9 

4.1 

4.35 

4.25 

4.15 

3.95 

3.9 

3.95 

4.15 

4.3 

4.4 

2.35 

7 

8 

9 

1 .  85 
1.9 

1.85 

1.8 

1.8 

1.8 
1.8 

1.75 
1 .  85 
1.8 
1.6 
1.55 

1.55 

1.75 

1.65 

1.8 

1.8 

1.75 

1.8 

1.8 

1.7 

1.7 

1.75 

'"i'o" 

1.9 

2.0 

10 

11 

2.35 

12 

13 

1.85 

2  4 

14 

15 

1.3 

16 

2  45 

17 

18 

1.35 

2.25 
2.2 

2  45 

19 

20 

2.45 

21 

22 

2  35 

23 

2.15 

24 

25 

2.1 

1.95 

26 

27 

1.85 
"i.85* 

1.9 

28 

2.8 

29 

2.7 

30 

31 

2.45 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Dec.  5  to  31.  Observer  reports 
ice  present  Nov.  27.  A  new  gage  was  established  at  this  station  Sept.  13, 1911;  after  Sept.  12  all  gage  heights 
are  from  this  new  gage. 

Daily  discharge,  in  second-feet,  of  Ferron  Creek  (upper  station)  near  Ferron,  Utah,  for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

319 
294 
332 
360 
360 

319 
294 
332 
282 
269 

282 
282 
282 
306 
269 

408 
246 
258 
246 
258 

234 
223 
193 
184 
166 

102 
96 
91 
91 
91 

91 
91 
86 
81 
76 

71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
69 

67 

63 
63 
55 
55 
55 

55 
55 
55 
55 
55 

55 
71 
55 
55 
164 

147 
23 
23 
23 
23 

20 
23 
23 
23 
23 

20 
20 
20 
20 
20 

20 
20 
20 
17 
17 

17 
23 
34 
27 
20 

20 
20 
17 
17 
17 

17 
17 
17 
17 

17 

27 
24 
20 
17 
20 

17 

20 
17 
17 
20 

17 
14 
14 
14 
14 

11 
17 
14 
6 
6 

6 
11 

8 
11 
11 

8 
8 
8 
8 
11 

10 

8 

14 

20 

27 

20 
18 
17 
9 
2 

2 
2 
3 

45 
42 

38 
34 
34 
34 
34 

27 

2 

24 

3 

22 

4 

20 

5 

6 

380 
366 
332 
346 
269 

246 
246 
234 
246 
234 

258 
258 
258 
234 
212 

246 
294 
360 
332 
306 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

SURFACE    WATER   SUPPLY,    1911,   PART   IX. 


Daily  discharge,  in  second-feet,  of  Ferron  Creek  (upper  station)  near  Ferron,  Utah.,  for 

1911— Continued. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2G 

258 
246 
258 
306 
316 
353 

136 
128 
121 
114 
114 

65 
63 
63 
63 
63 

23 
23 
23 
22 
21 
20 

17 
44 
20 
74 
106 

11 
14 
14 
8 
8 
11 

25 
17 
17 
17 
17 

27 

28 

29 

30 

31 

Note.— Daily  discharge  May  6  to  Sept.  12  determined  from  three  poorly  defined  rating  curves  applicable 
May  6  to  June  25,  June  26  to  Aug.  14,  and  Aug.  15  to  Sept.  12,  respect  holy.  Daily  discharge  Sept.  13  to 
Dec.  6  obtained  from  a  well-defined  curve.  Discharge  interpolated  for  days  for  which  gage  heights  are 
missing.    Daily  discharge  Dec.  5  to  31  estimated  at  10  second-feet. 

Monthly  discharge  of  Ferron  Creek  (upper  station)  near  Ferron,  Utah,  for  1911. 


Month. 


May  6-31.. 

June 

July 

August 

September. 
October... 
November. 
December. 


The  period . 


Discharge  in  second-feet. 


Maximum.    Minimum 


102 
104 
106 
27 
45 


212 

114 

63 

20 

17 

6 


Mean. 


2S6 

258 
73.3 
46.7 
17.3 
14.3 
18.1 
11.7 


Run-off 
(total  in 

acre-feet). 


Accu- 
racy. 


14,700 

15,100 

4,510 

2.S70 

1,030 

879 

1,080 

719 


40,900 


FERRON  CREEK  NEAR  FERRON,  UTAH. 

Location.— At  Westenskow's  ranch,  about  half  a  mile  below  the  headgates  of  the 
North  and  South  canals,  and  about  1\  miles  above  the  town  of  Ferron,  Utah; 
probably  in  sec.  7,  T.  20  S.,  R.  7  E.,  Salt  Lake  base  and  meridian. 

Records  available.— April  28,  1909,  to  October  7,  1911. 

Drainage  area. — 153  square  miles. 

Gage. — Gage  readings  are  obtained  by  measuring  down  to  the  water  surface  from  a 
fixed  point  on  the  footbridge. 

Channel. — Practically  permanent  at  medium  stages. 

Discharge  measurements.  Made  from  a  footbridge  at  gage  during  high  water  and 
by  wading  at  low  water. 

Point  of  zero  flow. — On  September  12  it  was  determined  that  there  would  be  no 
flow  past  the  station  if  the  stage  were  to  fall  below  about  4  foot.  Control  may 
change. 

Winter  flow. — Ice  forms  at  times  during  winter  months. 

Diversions. — Two  large  canals,  the  North  and  South,  with  a  combined  capacity  of  100 
second-feet,  divert  water  above  the  station,  and  many  small  ditches  take  water 
both  above  and  below  the  station. 

Accuracy. — The  discharge  curve  is  fairly  well  defined  but  the  estimates  can  be  con- 
sidered only  fair  because  of  diversions  made  above  gage. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Feiron  Creek  near  Ferron,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  23 

G.  II.  Canfield 

Feet. 
1.40 

1.22 

2.  GO 

.80 

Sec.-ft. 
20.9 

25 

,1,1                                       

10.22 

May     5 
June  30 

114 

1.4 
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Daily  page  height,  in  feet,  of  Ferron  Creek  near  Ferron,  Viah,  for  1911 . 
[James  Westenskow,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.7 
1.7 
1.1 
1.1 
1.1 

1.9 
1.7 
1.5 
1.5 
1.1 

1.1 
2.0 
2.0 
2.2 
2.2 

2.4 
1.8 
1.7 
2.2 
2.4 

2.4 
1.9 
1.9 
1.9 

2.7 

2.7 
2.6 
2.5 
2.5 
2.5 
2.7 

1.5 
1.3 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 
1.3 
1.1 

.7 

1.5 
1.9 
1.1 
1.3 

.8 

.8 
1.0 
1.3 
1.1 
1.8 

1.5 
1.9 
1.9 

1.9 
1.7 
1.7 
1.4 
1.0 

1.1 
1.1 
1.5 
1.6 
2.0 

1.2 

1.0 

.7 

.7 

1.1 

1.3 
1.3 
1.3 
1.5 
.9 

1.0 
1.7 
1.4 
1.4 
1.25 

1.0 
1.2 
1.2 
2.2 
2.4 
2.3 

1.7 

2.6 
2.1 
1.6 
1.4 

1.4 
1.4 
1.5 
1.5 
1.4 

1.3 
.9 
.9 
.9 

.6 

.8 
1.1 
1.2 
.9 
.9 

.7 
1.0 
l.G 
2.2 
2.2 

2.0 
1.7 
1.8 
1.8 
1.8 

2.0 
2.1 
2.3 
2.6 
3.2 

3.0 
3.3 
3.4 
3.6 
3.6 

3.6 

2.8 
2.0 
2.6 
2.4 

1.8 
1.8 
2.1 
2.0 
1.8 

1.9 
2.3 
2.4 
2.4 
3.0 

2.3 
2.3 
2.4 
3.4 
3.2 
3.3 

3.0 
2.7 
3«.0 
3.2 
3.0 

2.9 
3.0 
3.0 
2.7 
3.4 

2.7 
2.3 

0.6 
.6 
.6 
.5 
.5 

.  5 
.5 

0.9 

2 

7 

3 

.4 

4 

.2 

5 

.5 

6 

.2 

7 

1.2 

8 

9 

10 

1.0 
.5 

11 

12 

13 

2.7 
3.0 

2.7 

2.5 
2.9 
2.9 
2.0 
2.1 

2.9 
2.6 
2.1 
2.1 
1.9 

1.6 
1.4 

1.2 

.7 

.7 

14 

1.4 

15 

4.0 

1.9 

.8 
.6 

1G 

17 

18 

19 

20 

21 

A 

22 

23 

24 

25 

2G 

2.1 

28 

29 

3.5 

2.6 

30 

Note.— Relation  of  gage  heights  to  discharge  probably  affected  by  ice  Jan.  1  to  Feb.  28.    Channel  dry 
on  days  for  which  gage  heights  are  missing  prior  to  Oct.  8. 

Daily  discharge,  in  second-feet,  of  Ferron  Creek  new  Ferron,  Utah,  for  1911. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9 
10. 

11 
12 
13 
11 
15 

If. 
17 
IS 
19 
20 

21 

22 
2:5 
24 
25 

26 

27 
28 

29 
30 
31 


Mar.       Apr.       May.      June.      July.       Aug.       Sept.       Oct. 


56 
42 
42 
21 
4.0 

6.5 
6.5 

28 

35 

64 

10 
4.0 
1.0 
1.0 
6.5 

15 
15 
15 
28 
2.5 

4.0 
42 
21 
21 
12 

4.0 
10 
10 


42 
114 
72 
35 
21 

21 
21 
28 
28 
21 

15 
2.5 
2.5 
2.5 


1.5 
6.5 
10 
2.5 
2.5 

1.0 
4.0 
35 

80 


C4 

72 
88 

11  I 
170 

i:,n 

IM) 
190 
210 
210 

210 
132 

64 
lit 

96 

49 
49 
72 
64 
49 

56 
ss 
96 
96 
150 


150 
123 
150 

170 
150 

141 
150 
150 
123 
190 

123 
88 
123 
150 
123 

105 
141 
111 
114 

72 

141 
114 

72 

72 

56 

35 

21 

10 
1.0 
1.0 


0.5 
.5 
.5 
.2 
.2 

.2 
.2 
.0 
.0 
4.0 

.2 
.0 
.0 


0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 


250 


0.0 
.0 
.0 
.0 
.0 

.0 

.0 
.0 
.0 
.0 

.0 

.0 
.0 
.0 
.0 

.0 
.0 
.0 

.0 
.0 

.0 

.0 
.0 
.0 

.0 


72 
136 
200 
114 


.0 


2.5 

1.0 

.0 

.0 

.2 


10 


Note.— Daily  discharge  determined  from  a  poorly  defined  rating  curve. 
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Monthly  discharge  of  Ferron  Creek  near  Ferron,  Utah,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

<*2.5 

a3.5 

25.5 

30.1 

118 

107 

9.0 

9.9 

17.4 

154 

194 

1,570 

1,790 

7,200 

6,370 

55 

609 

1,040 

D. 

D. 

90 
114 
210 
190 

21 
250 
200 

1.0 
.5 
49 

1.0 
.0 
.0 
.0 

B. 

April 

C. 

May 

C. 

C. 

July . . .          

D. 

D. 

D. 

19, 000 

a  Estimated. 


FERRON    CREEK  NEAR    CASTLEDALE,  UTAH. 

Location. — About  8  miles  below  the  town  of  Ferron,  Utah,  and  4  miles  south  of 

Castledale,  Utah,  at  a  point  known  locally  as  Paradise,  in  sec.  35,  T.  19  S.,  R. 

8  E.,  Salt  Lake  base  and  meridian;  2  miles  below  the  point  of  diversion  of  the 

Paradise  canal. 
Records  available. — June  12,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Inclined  staff  on  left  bank. 
Channel. — Shifting. 

Discharge  measurements. — Made  from  car  and  cable  or  by  wading. 
Point  of  zero  flow. — On  September  12  it  was  determined  that  there  would  be  no 

flow  past  the  station  if  the  stage  were  to  fall  below  about  4.2  feet.     Control  will 

change. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  during  the  winter 

months. 
Diversions. — Below  all  diversions,  except  the  Fred  Anderson  ditch. 
Accuracy. — Fair  only,  because  of  shifting  character  of  stream  bed. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Ferron  Creek  near  Castledale,    Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

June  30 

Leonard  Tanner 

do 

do 

Feet. 
5.00 
4.55 
4.40 

Sec.-ft. 
20.5 
2.05 
.27 

Sept  12 
Oct.     5 

J.  C.  Dort 

Feet. 
4.38 
4.89 

Sec.-ft. 
0.19 

July   25 
Aug.  25 

Leonard  Tanner 

13.7 

Note.— Measurements  made  by  wading. 


SAN   RAFAEL  RIVER  BASIN. 


91 


Daily  gage  height,  in  feet,  of  Ferron  Creek  near  Castledale,   Utah,  for  1911. 
[Abinadi  Olseu,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.85 

4.9 

4.85 

4.85 

4.55 

4. 45 
4.35 
4.15 
4.15 

4.35 

4.35 

4.45 

4.5 

4.35 

4.4 

4.35 

4.3 

4.4 

5.35 

4.45 

4.35 

4.4 

4.35 

4.35 

4.55 

4.55 

4.5 

4.55 

4.6 

4.45 

4.5 

4.35 

4.3 

4.35 

4.35 

4.35 

4.35 
4.35 

"6.65" 

5.45 

4.95 

4.45 

4.4 

4.35 

4.35 

4.4 

4.35 

4.4 

4.4 

4.4 

4.35 

4.35 

4.35 

4.35 

4.35 

4.35 
4. 35 
4.35 
4.35 

4.35 

4.35 
4.3.". 
4.35 
4.35 
4.35 

4. 35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.45 
4.45 
4.55 
4.55 

4.6 

4.55 

4.55 

4.55 

4.55 

4.55 
4.65 
4.65 
5.  75 
6.95 

4.8 

4.55 

4.65 

4.9 

4.9 

5.0 
5.0 
5.0 
5.0 
5.0 

4.95 

4.95 

4.9 

4.95 

4.95 

4.9 

4.85 

4.85 

4.85 

l'.h" 

4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
5.0 
4.8 
4.8 
4.85 

4.85 

4.8 

4.85 

4.85 

4.8 

4.8 
4.8 

4.65 
5.1 

5.2 
5.1 
5.0 
4.95 

4.8 

5.0 
4.9 

4  75 

2 

4  75 

3 

5.0 

4 

4.95 

4.9 
4.9 
4.8 
4  8 

6 

7 

8 

9 

10 

4  8 

11 

4  85 

12 

5.  75 
5.65 
5.95 
5.95 

5. 65 

6.1 

6.85 

5.95 

5.65 
5.55 
5.6 

4.95 

4.85 

4.9 

4.95 

4.95 

4.95 

4.8 

4.8 
4  85 

13 

14 

15 

4.8 
4  75 

16 

5  0 

18 

5  0 

19 

5.0 

20 

21 

22 

4  6 

23 

24 

4.9 
4.8 

5.15 

4.5 

4.85 

4.8 

4.8 

25 

26 

27 

28 

29 

30 

31 

Note. — Relationof  gage  heights  to  discharge  probably  affected  by  ice  Nov.  28  to  Dec.  31. 

Daily  discharge,  in  second-feet,  of  Ferron  Creek  near  Castledale,    Utah,  for  1911. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

! 

11.5 
13.5 
11.5 
11.5 
3.0 

1.2 
.2 
.2 
_2 
.2 

.2 
1.2 

2.0 
.2 
\l 

.2 
'.3 
51 
1.2 

.2 
!3 

'.2 
3.0 

3.0 
2.0 
3.0 
4.0 
1.2 
2.0 

0.2 
.2 
.2 
.2 

.2 

.2 
.2 
.1 
.1 

.0 

.0 

.0 

.  2 

l'.O 

176. 

68 

16.2 

1.2 

.3 

.2 

.2 
.3 
.2 
!3 
.3 

.3 
.2 
'.2 
.2 
.2 
.2 

0.2 

.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
[2 
'.2 
.2 
.2 

.2 
1.2 
1.2 
3.0 
3.0 

4.0 
3.0 
3.0 
3.0 
3.0 

3.0 
5.2 
5.2 

122 

338 

9.5 
3.0 
5.2 
13.5 
13.5 

19 
19 
19 
19 
19 

16.2 
16.2 
13.5 
16.2 
16.2 

13.5 
11.5 
11.5 
11.5 
11.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

9.5 

2 

19 

3 

9.5 

4 

9.5 

11.5 

6 

11.5 

7 

9.5 

8 

11.5 

9 

11.5 

10 

9.5 

11 

9.5 

12 

122 
104 
158 
158 

104 
86 
185 
320 
158 

104 
86 
95 
86 
16.2 

11.5 
13.5 
16.2 
16.2 
16.2 

9.5 

13 

7.0 

14 

5. 2 

15 

25 

16 

33 

17 

25 

18 

19 

19 

16.2 

20 

9.5 

21 

19 

22 

13.5 

23 

13.5 

24 

13.5 

25 

9.5 

26 

29 

27 

2.0 

28 

2.0 

29 

2.0 

30 

2.0 

31 

Note. — Daily  discharge  determined  from  a  fairly  well-defined  curve  drawn  through  discharge  measure- 
ments in  1911  and  1912.  Discharge  estimated  for  days  for  which  gage  heights  are  missing.  Discharge 
Nov.  28-30  estimated  as  2.0  second-feet. 
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Monthly  discharge  of  Ferron  Creek  near  Castledale,  Utah,  for  1911. 


Month. 


Discharge  in  second-feel . 


Maximum.   Minimum.      Mean 


Run-off 
(total  in 

acre-feet). 


Accu- 
racy. 


June  12-30. . 

July 

August 

September.. 

October 

November.. 
December.. 


320 

51 

176 

338 

19 

33 


11.5 

.2 

.0 

.2 

3.0 


97.7 
4.2 
8.6 
16.7 
12.0 
12.6 
a  1.5 


The  period . 


3,680 
258 
529 
994 
738 
750 
92 


7,040 


a  Estimated. 


GRAND  RIVER  BASIN. 


NORTH    FORK    OF    GRAND    RIVER    NEAR    GRAND    LAKE,  COLO. 

Location. — Three  miles  southwest  of  Grand  Lake,  Colo.,  in  sec.  13,  T.  3  N.,  R.  76  W. 

Nearest  tributary,  Grand  Lake  outlet,  enters  some  distance  below;  no  tributaries 

for  several  miles  above  the  station. 
Records  available.— July  29,  1904,  to  September  30,  1909;  September  20,  1910,  to 

December  31,  1911. 
Drainage  area. — 107  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff. 
Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  highway  bridge  at  the  gage. 
Winter  flow. — Ice  forms  along  the  edges  but  springs  keep  the  river  open. 
Diversions  and  storage. — There  are  court  decrees  for  diversions  of  716  second-feet 

from  the  headwaters  above  the  station.     Of  this  amount  525  second-feet  are  for 

diversion  across  the  divide  into  the1  headwaters  of  the  Cache  la  Poudre.     There 

is  also  a  reservoir  decree  for  19,000  acre-feet  from  the  flood  water. 
Accuracy. — The  estimates  of  discharge,  which  have  been  made  only  for  days  when  the 

gage  was  read,  should  be  reliable. 
Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  the 

United  States  Forest  Service  and  the  State  engineer. 

Discharge  measurements  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.  20« 
Feb  15<* 

R.H.Fletcher 

do 

do 

Feet. 
3.40 
2.  42 
3.50 

Sec.-ft. 
30.3 
27.6 
37.0 

Sept.   8 
15 

C.  L.Thatfield 

11.  B.  Waha 

Feet. 
3.62 
3.63 

Sec.-ft. 
43.0 
47.7 

Apr.  2a 

a  Ice  conditions. 
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Daily  gage  height,  in-feet,  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  for  1911. 

[T.  O.  Smith, observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

j 

3.5 
3.5 

4.15 

4.2 

4.1 

4.02 

2 

3 

4 

3.8 

3.8 

3.78 

5 

3.8 

6 

4.6 

7 

3.8 

8 

4.7 
5.1 
5.1 

4.8 

4.6 

3.62 

9 

3.45 

10 

11       

3.5 

4.5 

12 

3.8 

"3.65' 

3.7 

13 

4.9 

4.'45" 

4.5 

15... 

2.42 

3.6 

5.2 

6.4 

3.7 

3.63 

3.4 

16 

17 

3.7 
3.6 
3.8 
3.7 

3.95 
3.92 

18 

3.75 

19 

3.6 

20 

3.4 

5.3 

5.6 

3.5 

21 

22 

3.6 

23 

3.4 

5.25 

4.5 

24 

4.0 
4.1 

4.1 
4.22 

4.2 
4.28 

3.73 

25 

4.3 

26 

4.8 

4.0 

28 

4.02 

29 

30 

3.64 

31 

3.5 

Note.— Ice  affected  the  gage  heights  from  Jan.  1  to  Apr.  2  and  Nov.  13  to  Dec.  31;  gage  read  to  top  of  ice. 

Daily  discharge,  in  second-feet,  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.t 

for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1                                    

132 

115 
120 
104 

2                                           

3                                         

4                                         

65 

65 

63 

5 

65 

6              

275 

7                                           

65 

8                 

315 
510 
510 

360 

275 

47 

9                                         

10 

11  

35 

235 

12  .                           

65 

"'00' 

55 

13 

410 

14 

218 

15 

45 

570 

1,340 

55 

48 

16 

17 

55 
45 
65 
55 

90 

84 

18 

60 

19 

45 

20 

630 

810 

21 

22 

45 

23 

600 

■■z 

24 

100 
120 

120 
150 
145 
165 

25 

26  ...   . 

27 

360 

28 

104 

29 

30 

49 

31 

Note.— Discharge  determined  from  a  well-defined  rating  curve. 
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GRAND    RIVER    NEAR    GRANBY,  COLO. 

Location. — At  Switzer's  ranch,  4  miles  east  of  Granby,  about  sec.  22,  T.  2  N.,  R.  76 
W.  Nearest  tributary  enters  from  the  south  1  mile  above  the  station;  Willow 
Creek  enters  Grand  River  1  mile  below  the  station. 

Records  available.— June  9,  1908,  to  July  23,  1911. 

Drainage  area. — 484  square  miles  (measured  from  Hayden's  atlas). 

Gage. — Vertical  and  inclined  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  a  car  and  cable  300  feet  below  the  gage. 

Winter  flow. — The  river  is  frozen  entirely  across  for  the  four  winter  months;  anchor 
ice  also  occurs. 

Diversions  and  storage. — Between  this  station  and  that  on  the  North  Fork  near 
Grand  Lake  there  are  court  decrees  for  diversions  of  23  second-feet  from  Grand 
River,  20  second-feet  from  the  South  Fork,  and  51  second-feet  from  Stillwater 
Creek.  There  is  also  a  reservoir  decree  for  31,000  acre-feet  of  the  flood  water  of 
the  North  Fork. 

Accuracy. — Conditions  favor  accurate  results,  and  the  estimates  should  be  reliable. 

Cooperation. — Station  is  maintained  and  the  records  for  1911  furnished  by  the  State 
engineer. 

Discharge  measurements  of  Grand  River  near  Granby,  Colo.,  in  1911. 


Date.           Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   21a  R.  H.  Fletcher 

Feb.  15a do 

Apr.     3    do 

Feet. 
2.50 
2.25 
1.60 

Sec.-ft. 
67.9 
87.5 
116 

Aug.     4 
Sept.   8 

C.  L.  Chatfleld 

do 

Feet. 

2.12 
1.80 

Sec.-ft. 
235 
143 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Grand  River  near  Granby,  Colo.,  for  1911. 
[J.  P.  Switzer,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.25 
2.25 
2.25 
2.15 
2.3 

2.4 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.6 

2.8 

2.8 
2.8 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
3.0 
3.0 
2.85 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 

2.5 

2.4 

2.35 

2.35 

2.35 

2.4 

2.3 

2.35 

2.4 

2.5 
2.5 
2.4 
2.5 
2.5 

2.6 
2.6 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.8 

2.8 

2.95 

2.95 

2.95 

2.85 

2.85 

2.9 

2.9 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.5 
2.4 
2.3 
2.1 
2.0 

2.0 
1.9 
1.9 
1.8 
1.8 

1.8 

1.85 

1.9 

1.8 

1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.15 

2.25 

2.3 

2.35 
2.4 
2.5 
2.5 
■2.  45 

2.4 

2.85 

3.05 

3.2 

3.3 

3.3 

3.5 

3.5 

3.65 

3.8 

3.7 
3.7 
3.6 
3.6 
3.6 

3.75 

3.9 

3.85 

3.65 

3.3 

3.25 

3.2 

3.4 

3.55 

3.6 

3.65 

3.8 

3.8 

3.8 

4.05 

1.2 

4.2 
4.3 
4.3 
4.3 
4.3 

4.45 

4.5 

4.45 

4.4 

4.4 

4.3 
4.3 
4.2 
4.4 
4.65 

4.8 

4.7 

4.45 

4.1 

4.0 

3.85 

3.8 

3.7 

3.7 

3.55 

3.5 
3.  5 
3.4 
3.4 

3.4 



3.4 
3.3 
3.2 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
2.9 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.8 

2.8 
2.8 
2.9 

2 

3...               

4 

2.1 

5 

6 

8 

1.8 

9 

10...                    

11.. 

12... 

13 

14... 

15... 

16 

17. 

18 

19... 

20... 

21... 

22... 

23   .. 

24   .. 

25... 

26 

27... 

28... 

29 

30... 

31.. 

Note.— The  gage  heights  from  Jan.  1  to  Mar.  28  were  affected  by  ice. 
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Daily  discharge    in  second-feet,  of  Grand  River  near  Granby,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

210 
180 
180 
150 
150 

150 
1G5 
180 
150 
150 

150 
130 
130 
130 
130 

165 
180 
180 
180 
180 

180 
210 
260 
300 
320 

340 
360 
400 
400 
380 

360 
585 
738 
850 
925 

925 
1, 100 
1,100 
1,250 
1,400 

1,300 
1,300 
1,200 
1,200 
1,200 

1,350 
1,500 
1,450 
1,250 
925 

888 

850 

1,000 

1, 150 

1,200 

1,250 

1,400 
1,400 
1,400 
1,660 
1,850 

1,850 
2,000 
2,000 
2,000 
2,000 

2,220 
2,300 
2,220 
2,150 
2,150 

2,000 
2,000 
1,850 
2,150 
2,520 

2,800 
2, 600 
2,220 
1,720 
1,600 

1,450 
1,400 
1,300 
1,300 
1,150 

1,100 
1,100 
1,000 
1,000 
1,000 

1,000 
925 
850 
700 
700 

700 
700 
700 
700 
700 

700 
700 
625 
625 

625 

550 
550 
500 
5C0 
550 

550 
550 
625 
595 
565 

535 
505 
475 
445 
410 
375 

2 

3 

4 

240 

5 

6 

7 

8 

150 

9 

10 

11 

12 

13 

14 

15.             

17 

18 

19..                         

20. . .                      

21 

22 

23 

24 

27 

28 

29. 

30 

31... 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  estimated  July 
24  to  31. 

Monthly  discharge  of  Grand  River  near  Granby,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

65 
85 
115 
212 
1,160 
1,800 
620 

4,000 
4,720 
7,070 
12, 600 
71,300 
107,000 
38,100 

D. 

D. 

D. 

400 
1,850 
2,800 
1,000 

130 

360 

1,000 

375 

B. 

B. 

June 

C. 

July 

B. 

245,000 

Note.— Discharge  Jan.  1  to  Mar.  31  was  estimated  from  2  discharge  measurements  and  climatologic 
records, 

GRAND   RIVER   AT    SULPHUR    SPRINGS,  COLO. 

Location. — At  the  bridge  connecting  the  Denver,  Northwestern  &  Pacific  Railway- 
station  with  the  town  of  Sulphur  Springs,  in  sec.  2,  T.  IN.,  R.  78  W.  Nearest 
tributary,  Beaver  Creek,  enters  the  river  2  miles  below  the  station. 

Records  available.— July  22,  1904,  to  September  30,  1909;  September  23,  1910,  to 
December  31,  1911. 

Drainage  area. — 946  square  miles  (measured  from  Ilayden's  atlas). 

Gage.— Chain  gage;  datum  the  same  as  that  of  the  gage  used  originally. 

Channel. — Somewhat  shifting. 
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Discharge  measurements. — Made  from  bridge  during  high  and  ordinary  stages, 
and  by  wading  during  low  water. 

Winter  flow. — The  river  is  frozen  over  during  the  winter  months  and  discharge 
measurements  are  made  to  determine  the  winter  flow. 

Diversions. — Between  this  station  and  that  near  Granby  there  are  court  decrees  for 
diversions  of  100  second-feet  from  Grand  River  and  662  second-feet  from  inter- 
vening tributaries.  There  is  also  a  reservoir  decree  for  31,300  acre-feet  from  the 
flood  waters  of  Grand  River. 

Accuracy. — Owing  to  the  shifting  character  of  the  channel  the  estimates  of  discharge 
can  not  be  considered  better  than  fair  or,  possibly,  good. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service  and  the  State  engineer. 

Discharge  measurements  of  Grand  River  at  Sulphur  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    17 
Feb.  14 
Apr.     3 

R.  IT.  Fletcher 

do 

do 

Feet. 
a  2. 90 
&2.  70 
2.09 

Sec.-ft. 
102 
103 
330 

July  29 

Sepi.    5 

13 

C.  L.  Chatfield 

do 

H.  B.  Waha 

Feet. 
2.72 
2.10 

1.97 

Scc.-ft. 
578 
289 
228 

a  Ice  present.    Gage  height  to  top  of  ice.  &  Ice  present.    Gage  height  to  water  surface. 

Daily  gage  height,  in  feet,  of  Grand  River  at  Sulphur  Springs,  Colo.,  for  1911. 
[J.  E.  Wolfe,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.72 
2.74 
2.7 
2.72 

"2.09 

2.95 
2.75 
2.65 
2.75 
3.35 

3.95 

4.2 

4.15 

4.45 

4.78 

4.2 
4.0 
3.9 

5.7 
5.6 
5.4 
5.3 
5.3 

5.25 

4.85 
"i'.h" 

2.2 

2.2 

2.2 

2.25 

2.2 

2.2 
2.2 

2 

2.45 

2.  25 

3. 

4. 

i.75 
1.75 

1.8 

3.9 

1.85 

1.85 

1.9 

4.1S 

4.85 
4.75 
4.75 
4.75 

4.75 
4.75 
4.75 
4.85 
4.7 

3  1 

5 

4.9 

4.6 
4.4 
4.2 
4.0 

2.35 

2.1 

6 

2.72 
2.76 
2.76 
2.71 

2.74 

7. 

2.25 
2.25 
2.25 
2.25 

2.2 
2.25 

..:.... 

8 

9. 

3.1 

10. 

11 

"i.97" 

2.2 
2.2 
2.2 
2.1 
2.1 

3.1 

12. 

1.9 
1.85 
1.75 
1.7 

13. 

14. 

2.7 
2.7 

2.7 

1.65 

1.65 

1.65 

1.65 

1.64 
1.55 
1.6 

5.65 
5.6 

2.3 
2.25 

2.25 

15 

3.05 

16 

17. 

2.9 



1.95 
1.85 
2.0 
2.1 

2.22 
2.3 

5.  45 
5.5 

18.  . 

2.1 
2.1 

1.9 

2.1 
2.05 
1.9 
2.0 

2.95 

19. 

3.25 
3.2 

3.1 

2.2 

20 

21 

2.2 

2.75 

2.65 

2.9 

22 

23 

2.85 

24 

2.35 
2.6 

2.58 
2.68 
2.75 
2.98 

25 

1.74 

2.5 
2.45 

2.85 

2.85 

26          

27 

1.72 
1.7 

2.9 

28 

1.95 
1.95 
1.9 
1.85 

29... 

4.9 
4.9 

2.75 

2.2 

30... 

2.85 

31... 

Note. — Gage  heights  Jan.  1  to  Mar.  10,  Nov.  7,  and  Nov.  11  to  Dec.  31  affected  by  ice;  gage  read  to  top 
of  ice;  average  thickness  of  ice  Jan.  1  to  Mar.  10  was  1.4  feet;  average  thickness  of  ice  in  November  was  0.8 
foot,  and  in  December  1.2  foet. 
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Daily  discharge,  in  second-feet,  of  Grand  River  at  Sulphur  Springs,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

745 
610 
550 
610 
1,020 

1,520 
1,770 
1,720 
2,040 
2,420 

1,770 
1,570 
1,480 

3,670 
3,520 
3,220 
3,080 
3,080 

3,010 

2,500 
"*2,200' 

330 
330 
330 
350 
330 

330 
330 

2 

445 

350 

3 

286 

4 

165 

5 

2,560 

2,200 
1,980 
1,770 
1,570 

395 

290 

165 

6 

180 

7 

350 
350 
350 

350 

330 
350 

8   

198 

9 

198 

10 

215 

11 

"'240' 

330 
330 
330 
290 
290 

12   

215 
198 
165 
150 

13  

14     

3,600 
3,520 

370 
350 

350 

15  

16  

17 

232 
198 
250 
290 

338 
370 

3,300 
3,370 

18 

290 
290 
215 

290 
270 
215 
250 

19 

955 
920 

850 

330 

20 

21 

330 
610 
550 

22 

23 

24 

395 
520 

510 
568 
610 
766 

25 

470 
445 

26 

27 

28 

232 
232 
215 

198 

29 

2,560 
2,560 

610 

330 

30.. 

31 

Note.— Daily  discharge  determined  from  a  fairly  well  denned  rating  curve.    Estimates  made  only  for 
days  when  gage  was  read. 

GRAND    RIVER   NEAR    KREMMLING,  COLO. 

Location. — At  the  entrance  to  Gore  Canyon  3  miles  southwest  of  Kremmling,  in  sec. 
23,  T.  1  N.,  R.  81 W.  Nearest  tributary,  Blue  River,  enters  a  mile  below  Kremm- 
ling. 

Records  available.— July  24,  1904,  to  December  31,  1911. 

Drainage  area. — 2,380  square  miles. 

Gage. — Automatic  recording  gage,  except  during  the  winter  months  when  a  staff  gage 
is  read. 

Channel. — Somewhat  shifting;  the  bed  scours  at  high  stages  and  silts  during  low. 

Winter  flow. — Although  the  river  freezes  entirely  across  at  the  station,  there  was 
little  if  any  backwater  during  1911 ,  as  shown  by  discharge  measurements  made 
during  the  winter.  Rapids  below  the  station  remained  open  and  thus  prevented 
backwater  from  ice. 

Kremmling  reservoir  site. — The  station  is  located  at  the  site  of  the  proposed 
Kremmling  reservoir  of  the  United  States  Reclamation  Service.  With  a  200-foot 
dam  at  the  mouth  of  Gore  Canyon  the  capacity  of  the  reservoir  would  be  2,200,000 
acre-feet. 

Diversions.— Between  this  station  and  that  at  Sulphur  Springs  there  are  court 
decrees  for  diversions  of  34  second-feet  from  Grand  River,  and  2,315  second-feet 
from  intervening  tributaries  exclusive  of  diversions  for  placer  mining  in  the  Blue 
River  drainage. 

Accuracy. — Although  the  channel  is  somewhat  shifting,  sufficient  discharge  measure- 
ments have  been  made  to  form  a  basis  for  reliable  estimates  of  flow. 

Cooperation. — Since  1910  this  station  has  been  maintained  in  cooperation  with  the 
State  engineer. 
8174°— wsp  309—14 7 
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Discharge  measurements  of  Grand  River  near  Kremmling,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    17a 
Feb.    9a 

13a 

R.  H.Fletcher 

Fletcher  and  Russell . 
R.  H.  Fletcher 

Feet. 

1.00 
.70 
.80 

Sec.-ft. 
412 
399 
424 

Apr.    5 

July  25 
Sept.    2 

R.H.Fletcher 

C.  L.  Chatfield 

do 

Feet. 
2.45 
5.45 
2.55 

Scc.-ft. 
1,030 
1,940 
916 

a  Ice  conditions. 

Daily  gage  height,  infect,  of  Grand  River  near  Kremmling,  Colo.,  for  1911. 
[H.  C.  Rogers,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.4 
.55 
.55 
.6 
.75 

.85 

.8 
1.0 

.95 
1.0 

.95 

.95 

.85 

.8 

.8 

.8 

.8 

.85 

.8 

.7 

.85 

.8 

.7 

.7 

.75 

.9 
.95 
.95 
.8 
1.15 
1.7 

1.5 
1.15 
1.35 
.95 

.85 

.85 
•8 
.  75 
.7 
.6 

.6 

.7 

.75 

.75 

.7 

.6 

.8 

.65 

.65 

.65 

.55 

.5 

.6 

.6 

.6 

.65 
.6 
.6 

0.65 
.65 

.65 
.7 
1.0 

1.35 

1.2 

1.45 

2.05 

1.55 

2.6 
1.6 
1.3 
1.3 
1.25 

1.45 
1.25 
1.05 
1.1 

1.45 

1.55 
1.55 
1.65 
1.55 
1.25 

1.0 

1.05 

1.15 

1.25 

1.65 

1.6 

1.6 

2.25 

2.35 

2.75 

2.45 

2.25 

2.05 

1.4 

1.75 

2.05 

2.0 
1.8 
1.7 
1.4 
1.45 

1.35 

1.5 

1.6 

1.75 

2.15 

2.65 
3.25 
3.55 

4.1 
4.1 

4.1 
4.6 
5.4 
6.0 
5.6 

5.2 

4.75 

4.5 

4.7 
5.5 

6.3 
7.5 
8.4 
9.2 

9.8 

10.3 
8.8 
8.4 
8.8 
9.3 

10.0 
10.2 
10.4 
10.9 
10.6 

9.4 
8.5 
8.0 

8.0 
8.6 

9.5 
10.0 
9.6 
9.7 
10.0 
10.4 

10.8 
11.5 

11.7 
11.4 
11.7 

11.8 
11.8 
12.1 
12.5 
12.5 

11.6 
11.4 
11.7 
11.4 
11.0 

11.5 
11.6 
11.3 
10.8 
11.0 

10.9 
11.0 
11.2 
11.2 
9.5 

8.8 
8.2 
7.9 
7.8 
7.5 

7.1 
7.8 
9.7 
9.9 
9.8 

10.7 
10.0 
9.2 
8.6 
8.0 

7.3 
6.9 
6.5 
6.5 
6.2 

6.1 
6.2 
6.3 
6.1 
6.0 

5.7 
6.1 
6.6 
6.0 
6.5 

5.2 

5.2 

4.95 

4.7 

4.5 

4.3 

4.15 

3.95 

3.8 

3.7 

3.55 

3.4 

3.25 

3.15 

3.0 

3.0 

3.35 

3.95 

3.7 

3.4 

3.15 

3.0 

3.05 

3.05 

2.95 

2.9 

3.15 
3.75 

4.15 

4.8 

4.15 

3.75 

3.45 

3.15 

3.0 

2.85 

2.7 

2.55 

2.55 

2.6 

2.7 

2.75 

2.65 
2.55 
2.45 
2.35 
2.25 

2.2 

2.15 

2.05 

2.05 

2.15 

2.45 
2.35 
2.15 
2.05 
2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.85 

1.85 

1.9 

1.95 

2.0 

2.6 
3.1 
2.9 
2.7 
2.65 

3.5 

3.9 

3.45 

3.3 

2.95 

2.75 

2.6 

2.45 

2.35 

2.3 

2.25 

2.2 

2.2 

2.25 

2.2 

2.05 

2.3 

1.45 

1.8 

1.95 

1.8 

1.8 

1.8 

1.7 

1.75 

1.6 

1.45 

1.7 

1.35 

1.25 

1.6 

1.2 

1.4 

1.55 

15 

1.6 

.45 

.6 

.85 
1.4 
2.0 

2.05 

2.05 

1.9 

1.75 

1.9 

1.8 
1.6 
1.3 
.55 
.85 

.85 

.95 

.9 

.55 

.45 

0.5 

2 

.75 

3 

.75 

4 

.45 

5 

.8 

7............... 

.6 
1.0 

8 

1.15 

9 

.75 

10 

1.05 

11 

.9 

12 

.8 

13 

.75 

14 

.8 

15 

1.35 

16 

1.05 

17 

1.1 

18 

1.85 

19 

2.1 

20 

2.05 

21 

2.4 

22 

2.45 

23 

2.3 

24 

2.25 

25 

2.45 

26 

2.35 

27 

28 

2.3 
2.15 

29 

1.95 

30 

1.75 

1.65 

Note.— Ice  present  from  Jan.  1  to  Mar.  12  and  Nov.  11  to  Dec.  31,  but  discharge  measurements  showed 
little  if  any  backwater.  Gage  heights  Jan.  1  to  Apr.  29  and  Oct.  21  to  Dec.  31  read  on  a  stall  gage;  gage 
heights  Apr.  30  to  Oct.  20  recorded  by  automatic  gage. 

Daily  discharge,  in  second-feet,  of  Grand  River  near  Kremmling,  Colo.,  for  1911. 


Day. 


1, 

2 
3 
4 
5 

6 

9 
10 


Jan. 


330 
360 
360 
370 
402 

428 
415 
465 
452 
465 


Feb. 


500 
502 
552 
452 
428 

428 
415 
402 
390 
370 


Mar. 


3S0 
380 
380 
300 
465 

552 
515 
550 
550 
550 


Apr. 


620 

860 

940 

1,100 

L,030 

980 
920 
720 
830 
920 


May, 


2,130 
1,900 
1.800 
1,980 
2,250 

2,730 

3,460 
4, 150 
4,850 
5,400 


June. 


6, 350 
7.  LOO 
7.350 

T.(MK) 
7,350 

7,500 
7,500 
7,850 
8, 350 
8,300 


July. 


2,950 
3,400 
4,950 
5, 050 
5,000 

5,850 
5,150 
4,380 
3,910 
3,480 


Aug. 


1.430 
1.360 
1,300 
1.270 

1.2120 

1,160 
1,120 
1,080 
1.040 
1,040 


Sept. 


905 
905 
920 
950 
965 

935 
905 
875 

845 
815 


Oct. 


920 

1.070 

1,010 

950 

935 

1,200 
1,340 
1,180 
1.130 
1,020 


Nov 


578 
650 
552 
528 
620 

515 
565 
605 
590 
620 


Dec. 


350 
402 
402 
340 
415 

370 
465 
502 
402 
478 


GRAND   RIVER  BASIN.  99 

Daily  discharge,  in  second-feet,  of  Grand  River  near  Kremmling,  Colo.,  for  1911 — Contd. 


Day. 


11 

12 

13 
14 
15 

16 

17 
18 
19 
20 

21 
22 
23 

24 
25 

26 
27 
28 

20 
30 
31 


Jan. 


452 
452 
428 
415 
415 

415 
415 
428 
415 
390 

428 
415 
390 
390 
402 

440 
452 
452 
415 
502 
650 


Feb. 


370 
390 
402 
402 
390 

370 

415 
380 
380 
380 

360 
350 
370 
370 
370 

380 
370 
370 


Mar. 


550 
550 
540 
540 
528 

578 
528 
478 
490 

578 

605 
605 
635 
605 
528 

465 
478 
502 
528 
635 
620 


Apr. 


900 
840 
800 
720 
730 

700 
750 
780 

830 


1,100 
1,300 
1,420 
1,620 
1,620 

1,620 
1,820 
2,220 
2,550 
2,330 


May. 


5,900 
4,500 
4,100 
4,450 
4,900 

5,550 
5,750 
5,  950 
6,550 
6,200 

4,950 
4,150 
3,800 
3, 800 
4,250 

5,050 
5,550 
5,150 
5,200 
5,500 
5,900 


June. 


7,150 
6,900 
7,300 
6,850 
6,400 

7,000 
7,150 
6,750 
6,150 
6,400 

6,250 
6,300 
6,550 
6,  550 
4,800 

4,150 
3,700 
3,500 
3,450 
3,200 


July. 


3,020 
2,760 
2, 520 
2,520 
2,360 

2,310 
2, 360 
2,420 
2,310 
2,250 

2,090 
2,310 
2,580 
2,250 
2,520 

1,860 
1,860 
1,750 
1,640 
1,560 
1,480 


Aug. 


1,150 
1,360 
1,270 
1,160 
1,080 

1,040 
1,060 
1,060 
1,020 
1,010 

1,080 
1,290 
1,430 
1,680 
1,430 

1,290 
1,180 
1,080 
1,040 
995 
950 


Sept. 


800 
785 
755 
755 

785 

875 
845 
785 
755 
740 

740 

740 
740 
725 
710 

695 
695 
710 
725 
740 


Oct. 


965 
920 
875 
845 
830 

815 
800 
800 
815 
800 

755 
830 

578 
680 
725 


680 
680 
650 
665 
620 


Nov. 


500 
400 
450 
565 
740 

755 
755 
710 
665 
710 


620 
540 
500 
428 

428 
452 
440 
360 
340 


Dec. 


440 
415 
402 
415 
400 

400 
400 
400 
400 
400 

380 
380 
380 
380 
350 

350 
350 
350 
350 
350 
350 


Note.— Daily  discharge  Jan.  1  to  Mar.  12  and  Nov.  11  to  Dec.  31  determined  almost  directly  from  the 
open-season  rating  curve  except  during  short  periods  when  the  increased  gage  heights  indicated  the  proba- 
bility of  backwater.  Discharge  Mar.  13  to  Apr.  1,  Apr.  6  to  30,  and  July  12  to  Nov.  10  was  determined 
from  a  well-defined  curve.  Discharge  Apr.  2  to  5  and  May  1  to  July  11  determin  d  by  indirect  method  for 
shifting  channels. 

Monthly  discharge  of  Grand  River  near  Kremmling,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  period 


650 

590 

635 

2,550 

6,550 

8,350 

5,850 

1,680 

965 

1,340 

755 

502 


330 

350 

380 

620 

1,800 

3,200 

1,480 

950 

695 

578 

340 


330 


426 
405 
525 
1,150 
4,440 
6,370 
2, 930 


l.iisi) 


26, 200 
22, 500 
32, 300 
68, 400 
273,000 
379,000 
180, 000 
72,  600 
47,800 
53,  LOO 
33, 400 
24,  200 


GRAND    RIVER    AT    GLENWOOD    SPRINGS,  COLO. 


Location. — At  Glenwood  Springs,  at  the  point  where  the  discharge  from  the  hot 
springs  enters  the  river.  No  Name  Creek  enters  Grand  River  about  2  miles 
above  the  station,  and  Roaring  Fork  enters  one-half  mile  below. 

Records  available.— May  12,  1899,  to  December  31,  1911. 

Drainage  area. — 4,520  square  miles  (measured  from  Wells  map  of  Colorado). 

Gage. — Automatic  recording  gage.     Datum  unchanged  since  1900. 

Channel. — Slightly  shifting. 

Discharge  measurements. — Made  from  a  car  and  cable  stretched  beneath  the  State 
Street  Bridge,  which  crosses  the  river  one-third  mile  below  the  gage. 

Winter  flow.— Ice  never  forms  at  the  station,  as  the  hot  water  from  the  springs  keeps 
the  water  above  the  freezing  point. 


100 


SURFACE   WATER  SUPPLY,   1911,   PART  IX. 


Artificial  control. — The  Shoshone  power  plant  of  the  Central  Colorado  Power  Co., 

6  miles  above  Glenwood  Springs,  has  sufficient  pondage  to  withhold  the  flow  of 

the  river  for  a  portion  of  the  day  during  low-water  periods. 
Diversions. — Between  this  station  and  the  one  near  Kremmling  there  are  court 

decrees  for  a  diversion  of  13  second-feet  from  Grand  River  and  1,50S  second-feet 

from  the  intervening  tributaries. 
Accuracy. — Except  at  high  water,  when  the  swiftness  of  the  current  makes  it  difficult 

to  secure  accurate  discharge  measurements,  conditions  are  favorable  for  accurate 

results,  and  the  records  are  considered  excellent. 
Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  the 

United  States  Forest  Service  and  the  Central  Colorado  Power  Co. 

Discharge  measurements  of  Grand  River  at  Glenwood  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.     5 
Feb.  25 
Mar.     9 

Russell  and  Wimmer. 
R.  II.  Fletcher 

Feet. 
3.20 
2.85 
4.05 
3.75 
6.76 

Scc.-ft. 

679 

504 

1,300 

1,110 

6,340 

June  14 
Sept.  25 
Oct.    14 
Dec.  19 

W.  B.  Freeman 

G.H.Russell 

C.L.  Chatfield 

O.  M.  Wimmer 

Feet. 
8.35 
3.85 
4.15 
3.45 

Sec.-ft. 
12,000 
1,100 
1,350 

25 
May     7 

E.  0.  Christiansen... 
J.  B.  Stewart 

707 

Daily  gage  height,  in  feet,  of  Grand  River  at  Glenwood  Springs,  Colo.,  for  1911. 
[II.  II.  French,  observer.] 


Day 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.0 

4.2 

3. 35 

3.8 

5.6 

8.2 

6.3 

4.9 

4.2 

4.2 

3.8 

3.0 

3.8 

3.35 

4.0 

5.4 

8.6 

6.3 

4.8 

4.2 

4.4 

3.8 

3.0 

3.6 

3.35 

4.1 

5.2 

8.6 

7.0 

4.7 

4.2 

4.4 

3.8 

3.1 

3.5 

3.3 

4.2 

5.2 

8.6 

7.4 

4.6 

4.2 

4.3 

3.6 

3.2 

3.5 

3.5 

4.2 

5.4 

8.6 

7.2 

4.6 

4.2 

4.4 

3.6 

3.  35 

3.45 

3.6 

4.4 

6.0 

8.8 

7.6 

4.5 

4.2 

4.8 

3.8 

3.3 

3.45 

3.6 

4.2 

6.6 

8.8 

7.5 

4.4 

4.2 

4.9 

3.7 

3.3 

3.3 

3.8 

4.0 

7.0 

9.0 

7.1 

4.4 

4.2 

4.8 

3.6 

3.35 

3.3 

4.0 

4.0 

7.4 

9.0 

6.8 

4.3 

4.0 

4.6 

3.8 

3.45 

3.2 

4.1 

4.0 

7.7 

9.0 

6.6 

4.2 

4.0 

4.4 

3.8 

3.6 

3.3 

4.0 

4.0 

7.8 

8.7 

6.4 

4.4 

4.0 

4.4 

3.8 

3.5 

3.45 

4.0 

4.0 

7.2 

8.6 

6.2 

4.6 

4.0 

4.2 

3.7 

3.35 

3.6 

3.8 

4.0 

7.0 

8.6 

6.0 

4.6 

4.0 

4.2 

3.5 

3.4 

3.5 

3.6 

3.9 

7.2 

8.4 

6.0 

4.5 

4.0 

4.1 

3.7 

3.35 

3.45 

3.6 

3.8 

7.4 

8.2 

5.8 

4.4 

4.0 

4.0 

3.7 

3.4 

3.45 

3.6 

3.8 

7.8 

8.5 

5.8 

4.3 

4.1 

4.0 

3.7 

3.3 

3.4 

3.6 

3.8 

7.8 

8.3 

5.8 

4.3 

4.1 

4.0 

3.8 

3.3 

3.4 

3.8 

3.8 

8.0 

8.2 

5.8 

4.3 

4.0 

4.0 

3.8 

3.3 

3.35 

3.7 

4.0 

8.2 

8.2 

5.8 

4.2 

■1.0 

4.0 

3.8 

3.3 

3.35 

3.6 

4.0 

8.1 

8.2 

5.8 

4.2 

3.9 

4.0 

3.8 

3.3 

3.3 

3.6 

4.3 

7.5 

8.3 

5.6 

4.2 

3.9 

3.8 

3.9 

3.2 

3.2 

3.8 

4.5 

7.1 

8.2 

5.6 

4.6 

4.0 

3.7 

4.0 

3.2 

3.2 

3.8 

4.8 

6.9 

8.2 

5.9 

4.8 

4.0 

3.8 

3.9 

3.1 

3.25 

3.8 

5.0 

7.0 

7.8 

5.9 

5.0 

4.0 

3.8 

3.8 

3.3 

3.35 

3.8 

5.0 

7.2 

7.5 

5.6 

5.0 

3.8 

3.8 

3.6 

3.45 

3.3 

3.8 

5.0 

7.7 

7.2 

5.5 

4.8 

3.8 

3.8 

2.9 

3.4 

3.3 

3.7 

5.2 

7.8 

6.8 

5.4 

4.6 

3.8 

3.8 

3.35 

3.45 

3.35 

3.6 

5.4 

7.8 

6.6 

5.4 

4.4 

3.9 

3.8 

3.15 

3.5 

3.6 

5.8 

7.8 

6.6 

5.2 

•1.4 

3.9 

3.9 

2.9 

3.8 

3.7 

5.8 

7.9 

6.4 

5.1 

4.3 

4.0 

3.9 

2.85 

4.1 

'3.7 

s.o 

•5.0 

4.2 



3.8 

1 

Dec. 


1 
2 
3 

4 
5 

6 

7 
8 
9 
10 

11 
12 
13 

14 
15 

16 
17 

is 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


2.9 
2.9 

2.95 

3.2 

3.0 

3.0 
3.0 
30 
31 
3.3 

3.6 
3.4 
3.4 
3.3 
3.4 

3.4 
3.4 
3.5 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.35 

3.4 

3.4 

3.4 

3.4 

3.45 

3.45 


GRAND  RIVER  BASIN.  101 

Daily  discharge,  in  second-feet,  of  Grand  River  at  Glenwood  Springs,  Colo.,  for  1911. 


Day. 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
11 
15 

16 

17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

510 

1,490 

690 

1,030 

3,770 

11,600 

5,250 

2,  .540 

1,490 

1,490 

1,030 

510 

1, 030 

690 

1,240 

3,390 

13, 400 

5,250 

2,380 

1,490 

1,780 

1,030 

510 

860 

690 

1,360 

3, 030 

13,400 

7,200 

2, 230 

1,490 

1,780 

1,030 

550 

790 

660 

1,490 

3,030 

13, 400 

8,450 

2,080 

1,490 

1,630 

860 

600 

790 

790 

1,490 

3,390 

13, 400 

7,800 

2,080 

1,490 

1,780 

860 

690 

755 

860 

1,780 

4,560 

14,300 

9,150 

1,930 

1,490 

2,380 

1,030 

660 

755 

860 

1,490 

6,000 

14,300 

8,800 

1,780 

1,490 

2,540 

940 

660 

660 

1,030 

1,240 

7,200 

15,200 

7,500 

1 ,  7S0 

1,490 

2,380 

860 

690 

660 

1,240 

1,240 

8,450 

15,  200 

6,600 

1,630 

1,240 

2,080 

1,030 

755 

600 

1,360 

1,240 

9,500 

15, 200 

6,000 

1,490 

1,240 

1,780 

1,030 

860 

660 

1,240 

1,240 

9,900 

13,800 

5,500 

1,780 

1,240 

1,780 

1,030 

790 

755 

1,240 

1,240 

7, 800 

13, 400 

5,000 

2,080 

1,240 

1,490 

940 

690 

860 

1,030 

1,240 

7,200 

13, 400 

4,560 

2,080 

1,240 

1,490 

790 

720 

790 

860 

1,130 

7,800 

12,500 

4,560 

1,930 

1,240 

1,360 

940 

690 

755 

860 

1,030 

8,450 

11,600 

4,160 

1,780 

1,240 

1,240 

940 

720 

755 

860 

1,030 

9,900 

13,000 

4,160 

1,630 

1,360 

1,240 

940 

660 

720 

860 

1,030 

9,900 

12, 100 

4,160 

1,630 

1,360 

1,240 

1,030 

660 

720 

1,030 

1,030 

10,  700 

11,600 

4, 160 

1,630 

1,240 

1,240 

1,030 

660 

690 

940 

1,240 

11,600 

11,600 

4,160 

1,490 

1,240 

1,240 

1,030 

660 

690 

860 

1,240 

11,200 

11,600 

4,160 

1,490 

1,130 

1,240 

1,030 

660 

660 

860 

1,630 

8,800 

12, 100 

3,770 

1,490 

1,130 

1,030 

1,130 

600 

600 

1,030 

1,930 

7,500 

11,600 

3,770 

2,080 

1,240 

940 

1,240 

600 

600 

1,030 

2,380 

6,900 

11,600 

4,360 

2,380 

1,240 

1,030 

1,130 

550 

630 

1,030 

2,700 

7,200 

9, 900 

4,360 

2,700 

1,240 

1,030 

1,030 

660 

690 

1,030 

2,700 

7,800 

8,800 

3,770 

2,700 

1,030 

1,030 

860 

755 

660 

1,030 

2,700 

9,500 

7,800 

3,580 

2,380 

1,030 

1,030 

470 

720 

660 

940 

3,030 

9,900 

6,600 

3,390 

2,080 

1,030 

1,030 

690 

755 

690 

860 

3,390 

9,900 

6,000 

3,390 

1,780 

1,130 

1,030 

575 

790 

860 

4,160 

9,900 

6,000 

3,030 

1,780 

1,130 

1,130 

470 

1,030 

940 

4,160 

10,300 

5,500 

2,860 

1,630 

1,240 

1,130 

450 

1,360 

940 

10,700 

2,700 

1,490 

1,030 

Dec. 


470 
470 
490 
600 
510 

510 
510 
510 
550 


720 
720 
660 
720 

720 
720 
790 
660 
660 


690 

720 
720 
720 
720 
755 
755 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Grand  River  at  Glenwood  Springs,  Colo.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


1,360 
1,490 
1,360 
4,160 
11,600 
15, 200 
9,150 
2,700 
1,490 
2,540 
1,240 


15, 200 


510 

600 

660 

1,030 

3,030 

5,500 

2,700 

1,490 

1,030 

940 

450 

470 


450 


701 

749 

942 

1,790 

7,910 

11,700 

5,020 

1,930 

1,280 

1,440 

915 

653 


2,920 


Run-off 
(total  in 
acre-feet). 


43,100 

41,600 

57,900 

107,000 

486,000 

696,000 

309,000 

119,000 

76,200 

88,500 

54,400 

40,200 


2,120,000 


Accu- 
racy. 


GRAND   RIVER   NEAR   PALISADES,  COLO. 


Location. — At  the  State  bridge  2  miles  above  Palisades,  about  sec.  3,  T.  11  S., 
R.  98  W.  Nearest  important  tributary,  Plateau  Creek,  enters  about  6  miles 
above  the  station. 

Records  available.— April  9,  1902,  to  November  30,  1911. 

Drainage  area. — 8,550  square  miles. 

Gage. — Chain  gage;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 
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Discharge  measurements. — Made  from  bridge  to  which  the  gage  is  attached. 
Prior  to  190G,  measurements  were  made  from  the  suspension  bridge  at  Palisades 
where  conditions  were  less  favorable  for  accurate  determination  of  discharge. 

Winter  flow. — The  river  usually  freezes  over  a  portion  of  the  year,  but  except  for 
slush  and  ice  and  an  occasional  thin  ice  cover,  the  effect  of  the  gage  heights  ia 
slight. 

Diversions. — There  are  court  decrees  for  diversions  of  420  second-feet  from  Grand 
River  and  2,500  second-feet  from  intervening  tributaries  between  Palisades  and 
the  Glenwood  Springs  station.  The  proposed  high  line  canal  of  the  United  States 
Reclamation  Service  will  divert  700  second-feet  7  miles  above  the  Palisades  sta- 
tion. Below  the  station  the  Grand  Valley  Irrigation  Co.  has  a  diversion  of  400 
second-feet. 

Accuracy. — Conditions  favor  accurate  results,  and  the  estimates  should  be  reliable. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  United 
States  Reclamation  Service,  which  furnished  most  of  the  field  data. 

Discharge  measurements  of  Grand  River  near  Palisades,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.     9 

24 

May   10 

July  18 

C.L.Chatfiekl 

E.  O.  Christensen 

Feet. 

13.08 
12.75 
18.30 
15.45 

Sec.-ft. 

2,170 

1,800 

15,600 

6,830 

Aug.  23 
Sept.  28 
Oct.    16 

TTarper  and  Page 

lloagand  Page 

C.  L.  Chatfield 

Feet. 
13.65 
13.  20 

13.60 

Sec.-ft. 
3,220 
2,360 
2,720 

do 

Daily  gage  height,  in  feet,  of  Grand  River  near  Palisades,  Colo.,  for  1911. 
[I.  W.  Penny,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug.* 

Sept. 

Oct. 

Nov. 

Dec. 

1 

12.3 
12.3 
12.3 
12.3 

12.5 

12.5 
12.5 
12.5 
12.5 
12.6 

15.2 
12.9 
12.6 
12.5 
12.6 

12.6 

12.4 

12.45 

12.3 

12.3 

12.25 
12.  25 
12.2 
12.25 
13.2 

13  0 
12.9 
13.0 
13.1 
13.2 
13.5 

13.9 
13.2 
12.9 
12.9 
12.8 

12.7 

12.6 

12.5 

12.45 

12.3 

12.3 

12.4 

12.45 

12.4 

12.35 

12.3 

12.25 

12.3 

12.25 

12.2 

12.1 
12.1 
12.  0 
12.1 
12.15 

12.2 
12.2 
12.3 

12.25 
12.  35 
12.1 
12.25 
12.6 

12.8 
13.2 
13.0 
13.1 

14.0 

14.1 
13.5 
13.0 
12.9 
12.8 

12.6 
12.6 
12.6 
12.6 
12.6 

12.6 
12.6 
12.8 
12.8 
12.8 

12.8 
12.6 
12.6 
12.6 
12.6 
12.8 

12.8 
13.0 
13.3 
13.4 
13.6 

13.8 
13.6 
13.4 
13.3 
13.2 

13.2 
13.2 
13.2 
13.2 
12.9 

12.6 
12.4 
12.6 
13.0 
13.2 

13.3 
13.6 
14.0 
14.1 
14.4 

14.4 
14.7 
15.0 
15.4 
15.5 

15.2 
14.8 
14.6 
14.7 
15.1 

15.6 
16.5 
17.1 
18.2 

18.4 

18.0 
17.5 
17.2 
17.3 
17.4 

17.8 
18.2 
18.6 
18.6 
18.6 

17.8 
17.2 
17.2 
17.0 
17.7 

18.2 
18.4 
18.7 
18.9 
18.4 
18.6 

18.8 
19.3 
19.4 
19.6 
19.7 

19.8 
20.0 
20.0 
20.1 
20.2 

19.8 
19.6 
19.8 
19.6 
19.6 

19.7 
19.3 
19.2 
19.2 
19.2 

19.2 
19.1 
19.0 
19.0 
18.8 

18.2 
17.8 
17.4 
17.0 
16.8 

16.8 
16.6 
16.6 
17.9 
17.6 

18.0 
18.4 
17.8 
17.1 
16.8 

16.5 
16.1 
15.8 
15.6 
15.4 

15.4 
15.6 
15.4 
15.  5 
15.5 

15.2 
15.  7 
16.2 
16.0 
15.5 

15.4 
15.1 
15.0 
14.8 
14.6 
14.4 

14.4 
14.0 
13.8 
13.6 
13.4 

13.4 
13.3 
13.2 
13.2 
13.2 

13.3 
13.4 
13.2 
13.3 
13.2 

13.0 
13.1 
13.  0 
13.0 
13.1 

13.  5 
13.2 
13.6 
13.8 
13.9 

13.8 
13.5 
13.4 
13.1 

13.0 
12.9 

13.7 
13.  7 
13.4 
13.0 
12.8 

12.9 
12.9 
12.8 
12.7 
12.0 

12.7 
12.7 
12.6 
12.7 
12.8 

13.0 

12.  S 
13.0 
12.8 
12.8 

12.8 
12.9 
12.8 

13.  0 
12.9 

13.2 
13.0 
13.2 
13.2 
L3.8 

14.2 
14.4 
14.2 
13.8 
16.6 

16.0 
15.2 
14.8 
14.6 
14.4 

14.1 
13.8 
13.6 
13.5 
13.5 

13.5 
13.4 
13.4 
13.4 
13.3 

13.2 
13.0 
13.0 
12.9 
13.0 

13.0 
13.0 
13.0 
13.2 
13.0 
13.0 

13.0 
13.0 
13.0 
12.8 
12.8 

12.9 
12.8 
12.8 
12.8 
12.8 

13.0 
13.1 
12.9 
13.0 
12.9 

13.0 
13.0 
12.8 
13.0 
13.0 

13.0 
12.8 
12.8 
12.8 
12.8 

12.8 
12.6 
12.6 
12.7 

13.9 

2 

3 

4          

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17... 

13.9 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30. 

31... 

Note.— Ice  allected  the  gage  heights  Jan.  1  to  12  and  Nov.  30  to  Dec.  31. 
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Daily  discharge,  in  second-feet ,  of  Grand  River  at  Palisades,  Colo.,  for  1911. 


Day 


1 
2 
3 
4 

5 

6 

7 
8 
9 

]() 

11 
12 
13 

11 
15 

16 

17 
18 
19 

20 

21 
22 
23 

21 

25 

20 
27 
28 
29 
30 
31 


Jan. 


1,150 
1,150 
1,150 
1,150 
1,250 

1,250 
1,400 
1,400 
1,400 
1,450 

1,500 
1,500 
1,590 
1,480 
1,590 

1,590 
1,370 
1,420 
1,270 
1,270 

1,220 
1,220 
1, 180 
1,220 
2,360 

2,090 
1,960 
2,090 
2,220 
2,360 
2,800 


Feb. 


3,440 
2,360 
1,960 
1,960 
1,830 

1,710 
1,590 
1,480 
1,420 
1,270 

1,270 

1,370 
1,420 
1,370 
1,320 

1,270 
1,220 
1,270 
1,220 
1,180 

1,100 
1,100 
1,030 
1,100 
1,140 

1,180 
1,180 
1,270 


Mar. 


1,220 
1,320 
1,100 
1,220 
1,590 

1,830 
2,360 
2,090 
2,220 
3,610 

3,790 

2,800 
2,090 
1,960 
1,830 

1,590 
1,590 
1,590 
1,590 
1,590 

1,590 
1,590 
1,830 
1,830 
1,830 

1,830 
1,590 
1,590 
1,590 
1,590 
1,830 


Apr. 


1,830 
2,090 
2,500 
2,650 
2,950 

3,270 
2,950 
2, 650 
2, 500 
2,360 

2,360 
2,360 
2,360 
2,360 
1,960 

1,590 
1,370 
1,590 
2,090 
2,360 

2,500 
2,950 
3,610 
3,790 
4,350 

4,350 
4,960 
5,610 
6,530 
6,770 


May. 


6,060 
5,170 
4,  750 
4,960 
5,830 

7,020 
9,470 
11,300 
15,600 
16,400 

14,700 
12,  700 
11,700 
12,000 
12,400 

13,900 
15, 600 
17,200 
17,200 
17,200 

13,900 
11,700 
11,700 
11,000 
13, 500 

15,600 
16,400 
17,700 
18,600 
16,400 
17,200 


June. 


18,100 
20, 400 
20,800 

21,800 
22,300 

22,800 
23,800 
23,800 
24,  300 
24,800 

22,800 
21,800 
22, 800 
21,800 
21,800 

22,300 
20, 400 
19,  900 
19,900 
19,900 

19,900 
19,400 
19, 000 
19,000 
18, 100 

18, 100 
13, 900 
12, 400 
11,000 
10, 400 


July. 


10,400 
9,770 
9,770 
14,300 
13,100 

14,  700 
16,  400 
13,900 
11,300 
10, 400 

9,470 
8,330 
7,530 
7,020 
6, 530 

6,530 
7,020 
6,530 
6,770 
6,770 

6,060 
7,270 
8,610 
8,060 
6,770 

6,530 
5,830 
5,610 
5,170 
4,750 
4,350 


Aug. 


4,350 
3,610 
3,270 
2,950 
2,650 

2,650 
2,500 
2,360 
2,360 
2,360 

2,500 
2, 650 
2,300 
2, 500 
2,360 

2,090 
2,220 
2,090 
2,090 
2,220 

2,800 
2,360 
2,950 
3,270 
3,440 

3,270 

2,800 
2,650 
2,220 
2,090 
1,960 


Sept. 


3,110 
3,110 
2,650 
2,090 
1,830 

1,960 
1,960 
1,830 
1,710 
1,590 

1,710 
1,710 
1,590 
1,710 
1,830 

2,090 
1,830 
2, 090 
1,830 
1,830 

1,830 
1,960 
1,830 
2, 090 
1,960 

2,360 
2, 090 
2,360 
2,360 
3,270 


Oct. 


3,970 
4,350 
3,970 
3,270 
9,770 

8,060 
6,060 
5,170 
4,750 
4,350 

3,790 
3,270 
2,950 
2,800 
2,800 

2,800 
2, 6.50 
2, 650 
2,650 
2,500 

2,360 
2, 090 
2,090 
1,960 
2,090 

2,090 
2,090 
2,090 
2,360 
2,090 
2,090 


Nov 


2,090 
2,090 
2,090 
1,830 
1,830 

1,960 
1,830 
1,830 
1,830 
1,830 

2,090 
2,220 
1,960 
2,090 
1,960 

2,090 
2,090 
1,830 
2,090 
2.090 

2,090 
1,830 
1,830 
1,830 
1,830 

1,830 
1,590 
1,590 
1,710 
1,700 


Note. — Daily  discharge  throughout  the  open  season  determined  from  a  rating  curve  well  defined  between 
1,200  and  24,000  second-feet.    Discharge  Jan.  1  to  12  and  on  Nov.  30  estimated  on  account  of  ice. 

Monthly  discharge  of  Grand  River  near  Palisades,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

2,800 
3,440 
3,790 
6,770 
18, 600 
24,800 
16, 400 
4,350 
3,270 
9,770 
2,220 

1,150 

1,030 
1,100 
1,370 
4,750 
10,400 
4,350 
1,960 
1,590 
1,960 
1,590 

1,550 
1,470 
1,860 
3,050 
12,700 
19, 900 
8,570 
2,640 
2,070 
3,420 
1,920 
1,350 

95,300 
81,600 
114,000 
181,000 
781,000 
1,180,000 
527,000 
162,000 
123,000 
210,000 
114,000 
83,000 

C. 

February 

A. 

March 

A. 

April 

A. 

May 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

October 

A. 
A. 

November 

\. 

D. 

24,800 

5,060 

3,650,000 

Note.— Mean  discharge  for  December  estimated  by  comparison  with  dicharge  at  Kremmling  and  Glen- 
wood  Springs. 

GRAND    RIVER    NEAR    FRUITA,  COLO. 


Location. — At  highway  bridge  1£  miles  south  of  Fruita  in  sec.  20,  T.  1  N.,  R.  2  \Y. 
Ute  principal  meridian.  Nearest  important  tributary,  Little  Salt  Wash,  enters 
a  mile  below  the  station,  Gunnison  River  enters  at  Grand  Junction,  about  12  miles 
above. 

Records  available. —  May  4,  1911,  to  November  30,  1911. 

Drainage  area. — 16,800  square  miles  (measured  from  Ilayden's  atlas). 
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Gage. — Chain  gage;  datum  was  raised  0.05  foot  May  3,  1911. 

Channel. — Apparently  permanent,  although  the  data  are  not  sufficient  to  confirm 

this  definitely. 
Discharge  measurements. — Made  from  the  highway  bridge. 
Winter  flow. — The  river  is  frozen  over  during  a  portion  of  the  year  and  readings  are 

taken  to  water  surface  through  a  hole  in  the  ice. 
Diversions. — Between  the  Palisades  station  and  Fruita  nearly  500  second-feet  are 

diverted  during  the  irrigation  season. 
Maximum  stage. — Since  the  establishment  of  the  station  the  maximum  stage  has 

been  15.0  feet,  which  occurred  June  9,  1909.    The  highest  stage  known  was  about 

18.5  feet  on  July  4,  1884. 
Accuracy. — This  station  is  not  completely  rated  as  yet,  and  estimates  of  discharge  are 

not  available.     The  base  data  should  be  reliable. 
Cooperation. — The  gage  heights  are  furnished  through  the  courtesy  of  the  United 

States  Weather  Bureau. 

Discharge  measurements  of  Grand  River  near  Fruita,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  17 

E.  O.  Christiansen 

Feet. 
3.67 
7.52 
10.63 
3.24 

Sec.-ft. 
3,730 

May     4 
June  12 

J.  B.  Stewart 

14  100 

32  000 

Sept.  24 

G.  H.  Russell 

3,390 

Daily  gage  height,  in  feet,  of  Grand  River  near  Fruita,  Colo.,  for  1911. 
[P.  W.  Bryant,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1              

10.0 
10.1 
10.2 
10.4 
10.6 

10.9 
11.2 
11.2 
11.3 
11.6 

11.2 
10.6 
10.5 
10.7 
10.6 

10.6 
10.4 
10.2 
10.3 
10.1 

10.3 
10.4 
10.2 
9.9 
9.4 

9.0 
8.5 
8.2 
8.1 
7.9 

7.7 
7.6 

8.2 
8.9 
9.1 

8.9 
9.4 
8.9 

8.4 

7.8 

7.4 
7.0 
6.9 
6.7 
7.1 

7.0 
6.9 
6.6 
6.6 
6.8 

6.8 
6.6 

7.4 
7.7 
7.0 

3.8 
6.5 
6.4 
6.2 
5.8 
5.6 

5.2 
5.0 

4.8 
4.6 
4.4 

4.2 
4.0 
3.8 
3.6 
3.5 

3.4 
3.6 

4.0 
4.0 
3.8 

3.6 
3.4 
3.2 
3.2 
3.2 

3.0 
3.3 
4.0 
4.3 

4.4 

4.2 
4.0 
3.8 
3.6 
3.4 
3.1 

3.0 
3.0 
2.9 
3.2 
3.2 

3.2 
3.1 
3.1 
3.1 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

3.0 
3.2 
3.2 
3.1 

2.8 

2.7 
2.7 
2.8 
3.1 
3.2 

3.4 
3.6 

4.2 
4.8 
5.6 

5.9 
5.9 

5.8 

5.8 

6.7 
7.4 
6.8 
6.6 
6.0 

5.5 
5.2 
5.0 

4.8 
4.8 

4.7 
4.6 
4.5 
4.4 
4.3 

4.2 
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 
4.1 
4.2 
4.1 
4.0 

3.9 

2                        

3.8 

3                                   

3.7 

4 

7.5 

3.6 

5.  .                   

3.5 

6 

8.2 
8.7 
9.4 
9.6 
10.5 

10.3 
9.4 
8.9 
9.0 
9.0 

9.4 
9.6 
9.6 
9.8 
9.9 

9.4 
9.8 

8.5 
8.7 
9.0 

9.5 
9.8 
9.6 
9.6 
9.6 
9.8 

3.4 

7. ..             

3.3 

8   .                     

3.2 

9                                

3.1 

10 

3.0 

11 

3.0 

12 . .                              

3.0 

13. 

3.0 

14 

3.1 

15 

3.2 

16..                

3.3 

17...              

3.7 

3.4 

18 

3.5 

19...              

3.4 

20...              

3.4 

21                    

3.4 

22 

3.4 

23 

3.3 

24 

3.2 

25 

3.1 

26 

3.0 

27 

2.9 

28 

29 

30 

31 

GEAND   RIVER  BASIN. 
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NORTH    INLET    TO    GRAND    LAKE    AT    GRAND    LAKE,  COLO. 

Location. — Just  above  Grand  Lake  in  see.  5,  T.  3  N.,  R.  75  W.,  in  Grand  County. 
No  tributary  between  the  station  and  Grand  Lake. 

Records  available.— August  3,  1905,  to  September  30,  1909;  September  20,  1910,  to 
November  20,  1911. 

Drainage  area. — 30  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  from  footbridge  at  the  station  during  high  water, 
and  by  wading  at  ordinary  stages. 

Diversions  and  storage. — There  are  court  decrees  for  the  diversion  of  13  second- 
feet  above  the  station,  and  reservoir  decrees  for  the  storage  of  1,450  acre-feet  of 
flood  water. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  are  con- 
sidered reliable. 

Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  the 
United  States  Forest  Service  and  the  State  engineer. 


Discharge  measurements  of  North  Inlet  to  Grand  Lake  at  Grand  Lake, 

Colo.,  in  1911. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   20a 
Feb.  15a 
Apr.    2b 

R.  H.  Fletcher 

do 

do 

Feet. 
3.00 
3.00 
2.00 

Sec.-ft. 
6.2 
6.3 
11.3 

July   30 

Sept.    9 

15 

C.  L.  Chatfield 

do 

H.  B.  Waha 

Feet. 
2.48 
2.15 
2.08 

Sec.-ft. 
68 
27 
24 

a  Ice  present.    Gage  height  to  top  of  ice.  b  ice  present.    Gage  height  to  water  surface. 

Daily  gage  height,  in  feet,  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  for  1911. 

[T.  O.  Smith,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.60 
2.00 
2.05 

2.42 
2.28 
2.30 
2.30 
2.41 

2.65 
2.98 
3.02 
3.16 
3.15 

2.80 
2.80 
2.92 
3.20 
3.25 

3.25 

"'3.35' 

"3.06' 

2.90 

2 

'""3.56* 

"3."  70 

*"*3."90' 
4.00 

3.50 

3 

2.13 

4.  .. 

3.30 

3.20 

""2."  90 
2.88 

2.35 
2.30 

2.25 

2.23 

5 

6 

2.10 
2.15 
2.15 
2.05 

7. 

2.30 

2.20 

8 

9 

2.29 

2.15 

10 

2.28 

11 

2.02 

3.90 

2.85 

12 

13 

2.04 

3.85 

2.78 

"'2.25' 

2.10 

2.10 

14 

15 

3.00 

2.10 

2.10 
2.06 
2.06 
2.08 
2.07 

2.08 
2.18 
2.23 
2.28 
2.29 

2.25 
2.38 

2.4S 
2.49 
2.46 

4.30 

2.70 

2.08 
2.10 

16. .. 

2.40 

17 

4.20 

2.70 

18 

2.10 

19. 

3.90 

2.68 

'"2. 22' 

2.00 

20 

3.00 

2.30 

21 

3.70 

2.70 

22 

2.30 

23 

2.74 

3.60 

2.70 

2.70 

2.00 

24 

25   . 

3.00 

"'3.20 

"'3.15' 

3.40 

3.20 

2.65 

2.60 

2.20 

26 

27 

2.00 

28 

3.10 
"""3.66 

2.50 
2.48 
2.48 
2.45 

2.00 

29 

2.00 

30 

31 

2.16 

Note.— Gage  heights  Jan.  l  to  Apr.  22,  Oct.  22  and  25,  and  Nov.  7  to  Dec.  31,  affected  byice.  Gageheights 
Jan.  20  and  Feb.  15  read  to  top  of  ice;  ice  on  these  dates  was  about  1.5  feet  thick;  average  thickness  of  ice 
throughout  the  month  of  March  was  about  1  foot;  Apr.  2  ice  was  2  feet  thick;  ice  went  out  of  the  lake  May  8. 
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Daily  discharge,  in  second-feet,  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  for 

1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

58 
38 
40 
40 
56 

102 
198 
212 
264 
260 

140 
140 
177 
280 
300 

300 
300 
340 
270 

205 

170 
150 
125 
155 
205 

240 
280 
270 
260 
292 
320 

340 

370 
400 
440 

490 

540 
580 
600 
625 
600 

580 
570 
558 

670 
775 

750 
725 
650 
580 
535 

490 
470 
445 
400 

360 

280 
260 
240 
220 
205 

300 
400 
360 
320 
300 

280 
220 
170 
164 
160 

155 
145 
135 
125 
115 

115 
115 
110 
110 
115 

115 

115 
115 
110 
102 

90 
80 
70 
67 

67 

62 

58 
55 
52 
48 
40 

40 
40 
40 
39 
39 

38 
37 
36 
35 
35 

34 

33 
33 
32 
32 

60 
90 
115 
105 
95 

85 
75 
65 
55 
45 
28 

30 
32 
33 
35 
33 

32 
30 
29 

27 

26 

25 
24 

23 

23 

21 
23 
21 
19 
19 

19 
19 
19 
19 

19 

19 
19 
19 
19 
20 

23 

2 

26 

3 

30 

4... 

33 

5 

32 

6 

31 

30 
29 

H 

9 

28 

10 

27 

11 

26 

12 

25 

13 

24 

14 

24 

15 

24 

16 

24 

17 

24 

18 

24 

19 

20..., 

21  

22  

23 

33 
38 
39 

52 
67 
69 
64 

24 

25 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.  Mean  discharge  Apr.  1-22 
estimated  15  second-feet.  Mean  discharge  Oct.  19-31  estimated  20  second-feet.  Mean  discharge  Jan.  I- 
Mar.  31  estimated  at  6  second-feet  by  means  of  two  discharge  measurements  and  the  How  at  the  outlet. 
Discharge  interpolated  for  days  when  gage  was  not  read. 

Monthly  discharge  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 


69 
340 
775 
400 
115 
35 
33 


38 
205 
62 
28 
19 


a6.0 
a  6.0 
a  6.0 
24.2 
200 
492 
158 
52.1 
24.2 
24.0 


369 
333 
369 

l,  no 
12,300 

29, 300 
9,  720 
3,  200 
1,440 
1,480 


The  period., 


60.0(10 


a  Estimated. 
GRAND    LAKE    OUTLET   AT    GRAND    LAKE,  COLO. 

Location. — At  the  footbridge  at  the  outlet  of  Grand  Lake  in  sec.  6,  T.  3  N.,  R.  75  W. 

half  a  mile  south  of  Grand  Lake  post  office.     No  tributary  between  Grand  Lake 

and  the  North  Fork  of  Grand  River. 
Records  available.— July  3,  1904,  to  September  30,  1909;  September  20,  1910,  to 

December  31,  1911. 
Drainage  area. — 02  square  miles  (measured  from  Ilayden's  Atlas). 
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Gage. — Vortical  staff;  location  and  datum  unchanged.     Being  so  close  to  the  outlet 

the  gage  heights  represent  the  level  of  the  water  surface  in  Grand  Lake. 
Channel. — Somewhat  rough  but  permanent. 

Discharge  measurements. — Made  by  wading  at  various  points  below  the  gage. 
Winter  flow. — Shore  ice  forms  at  the  station  for  about  four  months,  but  the  stream 

does  not  freeze  over  because  of  the  higher  temperature  of  the  water  coming  out  of 

Grand  Lake. 
Diversions. — No  water  is  diverted  below  the  station  on  the  North  Inlet.     There  are 

court  decrees  for  diversion  above  that  point. 
Artificial  control. — As  the  area  of  Grand  Lake  is  only  700  acres,  or  a  little  more  than 

1  square  mile,  its  effect  as  a  natural  reservoir  on  the  run-off  is  not  great. 
Accuracy. — Owing  to  the  scarcity  of  gage  heights  the  records  at  this  station  can  not 

be  considered  excellent,  but  on  account  of  the  natural  regulation  of  Grand  Lake, 

the  flow  is  uniform.     This  uniformity  of  flow  and  permanence  of  channel  indicate 

that  the  estimates  are  good. 
Cooperation. — Since  its  reestablishment  in  1910  the  station  has  been  maintained  in 

cooperation  with  the  United  States  Forest  Service  and  the  State  engineer. 

Discharge  measurements  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   20a 
Feb.  15a 

R.H.  Fletcher 

do 

Feet. 
1.52 
1.52 
1.50 

Sec.-ft. 
12.  1 
12.3 
12.8 

July  31 

Sept.    9 

16 

C.L.Chatfield 

do 

Feet. 
2.15 
1.80 
1.72 

Sec.-ft. 
103 
40.0 

Apr.     2 

do 

H.  B.  Waha 

38.1 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1911. 
[T.  O.  Smith,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.1 

2.08 

2.02 

2.07 

2.12 

2.28 

2.48 

2.75 

2.9 

3.0 

2.8 
2.7 
2.8 
2.7 
2.95 

3.0 

"3.2" 

"i'.h" 

2.8 

2. 

1.4 

1.5 

3.6 
"3.V" 

"z.h" 
'3.9" 

3.8 

"3.7" 

'4.0" 

"3.'  7" 
"3.6" 

3.5 

3.4 

3 

1.6 
1.6 

4... 

3.20 

3.0 
"2."  85 

2.05 

2.0 

2.1 

5 

1.45 

6 

1.6 

7 

1.98 

8 

9... 

1,5 

1.58 

1.58 

1.85 

1.6 

10 

2.8 

11 

12 

1.58 

2.7 

13 

1.75 

1.9 

14 

1.6 
1.6 

1.58 
1.58 
1.59 
1.61 
1.62 

1.75 
1.72 

1.8 

1.82 
1.88 

1.9 

1.96 

2.02 

2.07 

2.15 

2.7 

1.95 

15 

1.52 

1.40 

16 

2.65 

1.72 

1.58 

17 

18 

1.5 

2.6 

1.85 

19 

1.68 

20 

1.52 

2.55 

1.9 

1.5 

21 

22 

2.5 
"*2.5 

1.75 

23 

1.4 

2.5 

3.4 

2.2 

1.63 

24 

25 

1.45 

2.85 

3.2 

1.7 

1.52 

26 

2.4 

27 

3.0 

3.2 

1.6 

...  .„. 

1.5 

2.3 

29 

3.0 

3.0 
2.95 

1.6 

30 

1.5 

1.5 

2.3 

1.86 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  Mar.  18  and  Nov.  16  to  Dec.  31, 
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Daily  discharge,  in  second-feet,  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

10 
10 
10 
10 
10 

10 

11 

12 
13 
14 
15 

15 
15 
16 
17 

18 

20 
21 
22 
23 
23 

23 
23 
24 
25 
25 

23 
23 
24 
26 
27 

40 
37 
45 
48 
57 

60 
69 
79 
89 
105 

95 
91 
79 
89 
99 

135 
194 
275 
330 
370 

290 
260 
290 
260 
350 

370 
410 
450 
370 
290 

290 
245 
200 
255 
310 

340 
370 
370 
370 
426 
482 

538 
594 
650 
675 
700 

725 
750 
780 
810 
780 

760 

725 
700 
785 
870 

785 
700 
675 
650 
625 

600 
575 
550 
500 
450 

450 
450 
410 
370 
350 

450 
550 
500 
450 
410 

370 
330 
310 
300 
290 

275 
260 
260 
260 

252 

245 
238 

230 
222 
215 

208 
200 
200 
200 
185 

170 
155 
140 
140 
140 
140 

130 
115 
100 
85 
75 

74 
72 
72 
71 
71 

69 
69 
68 
68 
67 

66 

64 
63 
62 
60 

78 
96 
115 
108 
101 

93 

85 

69 
61 
53 

53 
53 
53 
53 
53 

53 
53 
53 
53 
49 

46 
43 
40 
39 

38 

37 
36 
34 
33 
32 

31 

29 
28 
28 
27 

26 
25 
25 
25 
39 

53 
67 
81 
95 
92 

88 
M 
80 
76 
72 

68 
64 
60 
59 

57 

56 
54 
53 
50 
46 

43 
40 
38 
36 
35 

35 
35 
35 
33 
31 
29 

27 
26 
25 
25 
25 

25 
25 
25 

24 

23 
22 
21 

20 
19 

18 
17 
16 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

12 

2 

12 

3 

12 

4... 

12 

5 

12 

6 

12 

12 

8... 

12 

9 

12 

10... 

12 

11 

12 

12... 

12 

13 

12 

14 

12 

15 

12 

12 

16 

12 

17 

12 

18 

12 

19 

12 

20 

12 

12 

21 

12 

22 . . . 

12 

23 

12 

24 

12 

25 

12 

26 

12 

27 

12 

28 

12 

29 

12 

30 

12 

31 

12 

Note. — Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  Mar.  1  to  25  and  Nov. 
16  to  Dec.  31  estimated.    Discharge  interpolated  for  other  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1911. 
[Drainage  area,  62  square  miles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year.. 


Discharge  in  second-feet. 


Maximum. 


15 

105 

4v_> 
870 
.V.I  I 
130 
53 
95 
27 


870 


Minimum. 


10 
15 
79 
350 
140 
53 
25 
29 
15 


Mean. 


a  12.0 

a  12.0 
11.5 
35.4 

282 

632 

268 
79.3 
39.6 
56.3 
19.6 
12.0 


122 


Per 

square 
mile. 


0. 193 
.193 
.185 
.571 

4.55 
10.19 

4.32 

1.28 
.639 
.908 
.316 
.194 


1.96 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.22 
.20 
.21 
.64 

5.25 
11.37 

4.98 

1.48 
.71 

1.05 
.35 
.22 


Total  in 
acre-feet. 


iti.GS 


738 
666 
707 
2,110 
17,300 
37,  600 
16,500 

I.SM) 

2,360 

3,  460 

1,170 

738 


8S,200 


Accu- 
racy. 


a  Estimated  from  2  discharge  measurements  and  uniform  flow  of  the  river. 
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FRASER   RIVER    BASIN. 


FRASER  RIVER  NEAR  FRASER,  COLO. 


Location. — Two  miles  south  of  Spruce  Lodge  ranger  station,  in  (he  Arapahoe  National 
Forest,  10  miles  from  Fraser  post  office.  Current  Creek  enters  2  miles  above  the 
station,  and  Jim  Creek  3  miles  below. 

Records  available.— May  1,  1908,  to  September  17,  1911. 

Drainage  area. — Approximately  9  square  miles. 

Gage. — An  automatic  recording  gage  installed  June  29,  1911.  A  staff  gage  was  used 
during  1908.  July  7,  1909,  a  second  staff  gage  was  installed  at  a  different  datum 
which  has  remained  unchanged.  The  recording  gage  reads  to  the  same  datum 
as  the  second  staff  gage. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  from  a  footbridge. 

Winter  flow. — No  data. 

Diversions. — There  is  a  court  decree  for  the  diversion  of  53  second-feet  from  Fraser 
River  above  the  station  into  Clear  Creek  on  the  eastern  slope.  There  is  also  a 
provisional  decree  for  a  similar  diversion  of  700  second-feet,  which  has  not  yet 
been  made. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

Cooperation. — Station  maintained  and  records  furnished  through  the  courtesy  of  the 
Denver  Reservoir  Irrigation  Co. 

The  following  discharge  measurement  was  made  by  Stanley  Krajicek: 
June  30,  1911:  Gage  height,  0.91  foot;  discharge,  30.8  second-feet. 

Daily  gage  height,  in  feet,  of  Fraser  River  near  Fraser,  Colo.,  for  1911. 
[Mrs.  H.  J.  Mills,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 

0.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 
.20 

0.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.25 

0.95 
1.10 
1.16 
1.22 
1.46 

1.47 
1.42 
1.32 
1.28 
1.51 

1.32 
1.02 
1.05 
1.00 
.98 

.97 
.96 
.96 
.94 
.91 

.91 
.89 
.89 

.87 
.85 

.85 

.85 
.85 
.82 
.80 
.80 

0.80 
.80 

.80 
.80 
.80 

.80 
.79 
.77 
.75 
.76 

.75 
.73 
.73 

.72 
.72 

.72 
.72 
.73 
.72 
.74 

.73 
.72 
.75 
.74 
.72 

.73 
,72 
.72 
.71 
.71 
.71 

0.72 

2 

0.40 

.72 

3 

.72 

4 

.72 

5 

.72 

6 

.70 

.72 

7 

.72 

8 

.71 

9 

1.00 

.70 

10.. 

.69 

11 

.66 

12... 

.66 

13 

1.00 

.67 

14... 

.68 

15... 

.68 

16 

0.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 
.20 

.65 

17.. 

.65 

18.    . 

19... 

20 

21 

22 

23 

24   . 

25.. 

.30 

26.. 

27... 

28 

29 

.30 

0.95 
.93 

30 

31... 
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FRASER  RIVER  NEAR  ARROW,  COLO. 

Location. — One-fourth  mile  from  Idlewild  ranger  station,  in  the  Arapahoe  National 
Forest,  in  sec.  3,  T.  2  S.,  R.  75  W.,  sixth  principal  meridian,  2  miles  from  Arrow. 

Records  available.— September  23,  1910,  to  December  31,  1911. 

Drainage  area. — 16  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff  whose  location  and  datum  have  remained  unchanged. 

Channel. — Shifting  after  high  water. 

Discharge  measurements. — Made  from  log  bridge  to  which  the  gage  is  attached. 

Winter  flow.— Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  winter  flow. 

Diversions. — There  are  no  court  decrees  for  diversions  between  Fraser  and  Arrow, 
but  below  there  is  a  decree  for  diversion  of  72  second-feet  from  Fraser  River. 

Accuracy. — With  the  exception  of  some  uncertainty  in  the  records  derived  from 
application  of  the  upper  part  of  the  rating  curve  the  records  can  be  considered 
fair  or  possibly  good. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Fraser  River  near  Arrow,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feet. 
1.36 
.90 
.90 

Sec.-ft. 
92.8 

Sept.  12 

H.  B.  Waha 

30.8 

. . .do 

9.6 

a  Ice  conditions. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Fraser  River  near  Arrow,  Colo., 

for  1910. 

[S.  S.  Linscott,  observer.] 


October. 

Day. 

October. 

Day. 

October. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 

height. 

Dis- 
charge. 

Gage 

height. 

Dis- 
charge. 

2 

0.8 
.  75 

.8 

.8 

.8 

.75 

.8 

19 
14 
19 
19 
19 
14 
19 

9 

0.75 
.75 
.  75 
.  75 
.75 
.75 
.75 

14 
14 
14 
14 
14 
14 
14 

lfi 

o.  :."> 

14 

3... 

10 

17 

75 

7 

8 

4... 

11 

18 

8 

5     . 

12 

19 

8 

6 

13 

20 

1  l 

7 ... 

14 

21 

8 

8... 

15 

22 

8 

Daily  gage  height,  infect,  of  Fraser  River  near  Arrow,  Colo.,  for  1911. 
[L.  W.  McGrew,  observer.] 


Day. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1       

0.95 

.70 
.85 
.85 
.92 

.90 

.92 

1.00 

1.25 

1.25 

2.05 
2.00 
2.05 
2.15 
1.80 

2.30 
1.90 
2.40 
2.40 
2.35 

1.35 
1.50 
1.55 
L.65 
2.40 

2.10 
1.85 
1.75 
1.55 
1.50 

1.10 
1.12 
1.05 
1.00 
.95 

1.05 
1.05 
1.00 
1.00 
1.05 

1.00 
1.00 
1.00 
1.00 
.95 

.92 

"".'96' 
.90 

0.S5 
.85 

.85 
.85 
.89 

.90 
.90 
.90 
.85 
.88 

0.90 

0.90 

2                       

3 

0.90 

4 

.90 

.90 

5   

6 

2.00 

7 

.90 

.90 

8 

9 

1.90 
1.20 

10 

.90 

FRASER   RIVER  BASIN.  Ill 

Daily  gage  height,  in  feet,  of  Frascr  River  near  Arrow ,  Colo.,  for  1911 — Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

.90 

1.35 
1.20 
1.15 
1.25 
1.60 

1.45 
1.48 
1.40 
1.35 
1.35 

1.30 
1.30 
1.20 

1.40 
1.60 

1.55 
1.60 
1.65 
1.80 
1.90 
2.10 

2.30 
2.35 
2.20 
2.15 
2.15 

2.10 
2.00 
2.10 
2.00 
1.90 

2.00 
1.85 
1.70 
1.75 
1.55 

1.40 

"1.50 

1.45 
1.45 

1.45 
1.40 
1.40 
1.35 
1.30 

1.35 
1.35 
1.30 
1.30 
1.30 

1.25 
1.25 
1.30 
1.25 

1.20 

1.15 
1.15 

1.18 
1.10 
1.10 
1.10 

1.00 
1.00 
1.00 
1.  00 

1.05 
1.00 
1.00 

**  i.io 

1.00 

0.92 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.92 

.90 

.85 

0.85 

.85 
.85 
.80 
.82 

.82 
.82 
.85 

12 

13 

1.90 

14 

0  90 

15 

16 

1.10 

17..  . 

.90 

70 

18 

19 

.90 

20 

.80 

21 

22 

1.95 
2.10 

1.10 

.90 

23 

.80 

.70 

24 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 

1.00 

.88 
.85 

.85 
.85 
.85 
.89 
.91 

.75 

.85 
.80 
.90 
.90 

1.10 

26 

.70 

27 

28 

.80 

1.00 

29 

30 

2.00 
1.00 

.70 

31 

Note.— Gage  readings  Oct.  22  to  Dec.  31  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Fraser  River  near  Arrow,  Colo.,  for  1911. 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

31 

38 

185 

90 

57 

44 

31 

8 

178 

111 

60 

44 

31 

25 

185 

118 

50 

44 

31 

25 

199 

131 

44 

44 

31 

34 

151 

234 

38 

38 

31 

31 

220 

192 

50 

34 

31 

34 

165 

158 

50 

33 

31 

44 

234 

144 

44 

32 

31 

77 

234 

118 

44 

31 

31 

77 

227 

111 

50 

31 

31 

90 

220 

104 

44 

34 

31 

70 

227 

97 

44 

31 

31 

64 

206 

97 

44 

31 

31 

77 

199 

90 

44 

31 

31 

124 

199 

84 

47 

31 

31 

104 

192 

90 

50 

31 

31 

108 

178 

90 

44 

31 

31 

97 

192 

84 

44 

31 

31 

90 

178 

84 

50 

31 

28 

90 

165 

84 

57 

34 

25 

84 

178 

77 

44 

31 

22 

84 

158 

77 

44 

25 

19 

70 

138 

84 

44 

27 

16 

97 

111 

77 

44 

29 

14 

124 

118 

70 

44 

25 

25 

118 

97 

64 

44 

25 

19 

124 

104 

64 

44 

25 

31 

131 

111 

67 

44 

25 

31 

151 

104 

57 

44 

30 

31 

165 

104 

57 

44 

32 

192 

57 

44 

Oct. 


Note. — Daily  discharge  determined  from  a  rating  curve  fairly  well  defined  below  160  second-feet .  A  hove 
that  stage  the  curve  is  somewhat  uncertain.  Discharge  estimated  Oct.  22  to  31.  Discharge  interpolated 
on  other  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Fraser  River  near  Arrow,  Colo.,  for  1910-11. 


Month. 


October  2-22. 


1910. 


1911. 


April 

May 

June 

July 

August 

September. 
October. . . 
November. 
December. 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


34 
192 
234 
234 


13. 


28. 

85. 
173 


46.4 
32.2 
23.7 
H5.0 
a  9.0 


Run-off 
(total  in 

acre- feet). 


1,690 

5,250 

10,300 

6,080 

2,850 

1,920 

1,460 

893 

553 


31,000 


Accu- 
racy. 


a  Estimated  from  discharge  measurements. 


WILLIAMS    FORK    BASIN. 


WILLIAMS  FORK  NEAR  SCHOLL,  COLO. 

Location. — About  5  miles  southeast  of  Scholl,  Colo.,  in  sec.  3,  T.  2  S.,  R.  78  W.,  at 
the  Horseshoe  ranger  station  in  the  Arapahoe  National  Forest.  Nearest  important 
tributary,  the  South  Fork,  enters  from  the  east  1  mile  below  the  station. 

Records  available. — September  22,  1910,  to  December  31,  1911. 

Drainage  area. — 141  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  by  wading  a  short  distance  below  the  gage. 

Winter  flow. — As  no  winter  measurements  have  been  made,  it  is  not  known  if  ice 
causes  backwater. 

Diversions. — There  are  court  decrees  for  the  diversion  of  858  second-feet  from  Wil- 
liams Fork  above  the  station.  Of  this  amount  700  second-feet  are  to  be  diverted 
to  the  eastern  slope.    This  latter  diversion  has  not  yet  been  made. 

Accuracy. — As  the  station  has  not  been  completely  rated,  estimates  of  discharge  can 
not  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
September  14,  1911:  Gage  height,  1.50  feet;  discharge,  91.2  6econd-feet. 

Daily  gage  height,  infect,  of  Williams  Fork  near  Scholl,  Colo.,  for  1911. 
[W.  M.  Thomas,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

l  

1.15 
1.15 
1.15 
1.2 

1.2 

1.15 
1.15 
1.15 
1.15 
1.15 

1.1 

1.1 

1.1 

1.15 

1.15 

1.15 
1.15 
1.2 
1.15 
1.15 

1.15 
1.15 
1.25 
1.25 
1.25 

1.25 
1.25 
1.2 

1.  75 

1.6 

1.65 

1.75 

1.85 

2.15 

2.3 

2.3 

2.35 

2.4 

3.0 

3.05 

3.1 

3.05 

3.1 

3.15 

3.15 

3.15 

3.1 

3.05 

2.35 

2.65 

2.55 

2.5 

3.05 

2.7 

2.5 

2.55 

2.45 

2.35 

1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.8 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 

1.5 

1.45 

1.4 

1.4 

1.55 

1.7 

1.65 

1.55 

1.5 

1.5 

1.45 
1.4 
1.4 
1.35 

1.4 

1.35 

1.4 

1.35 

1.4 

1.45 

2 

3     

4 

5 

6 

7 

8 

9 

10 
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Daily  gage  height,  in  feet,  of  Williams  Fork  near  Scholl,  Colo.,  for  1911— Continued. 


Day 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.2 

1.1 

1.15 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.15 

1.15 


1.15 
1.15 
1.2 
1.15 
1.15 

1.1 

1.15 

1.15 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 


1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.2 

1.2 
1.15 
1.15 
1.2 
1.15 

1.15 

1.3 

1.2 

1.15 

1.15 

1.2 


1.65 
1.6 
1.6 

1.65 

1.7 

1.7 

1.75 

1.85 


2.25 
2.15 
2.15 
2.2 
2.5 

2.45 
2.45 
2.55 
2.6 
2.4 

2.35 
2.35 
2.35 
2.45 
2.45 

2.45 
2.55 
2.55 
2.7 
2.8 
2.8 


2.95 
3.05 
3.2 
3.1 
3.05 


3.15 
2.9 
2.9 
2.95 

2.85 

2.85 

2.8 

2.7 

2.7 

2.6 
2.6 
2.5 
2.5 
2.4 


2.3 
2.3 
2.3 

2.25 
2.2 

2.2 
2.2 
2.2 
2.1 
2.1 

2.15 
2.1 
2.1 
2.1 

2.0 

2.0 
2.0 
1.9 
1.9 
1.9 
1.9 


1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 

1.7 

1.7 

1.75 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.65 

1.6 

1.6 


1.5 
1.5 
1.5 
1.5 
1.55 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.4 

1.4 

1.45 

1.55 


1.5 
1.5 
1.5 
1.4 
1.5 

1.6 

1.55 

1.5 

1.5 

1.45 

1.4 
1.45 
1.4 
1.6 
1.45 

1.5 

1.6 

1.6 

1.45 

1.45 

1.45 


1.3 
1.25 
1.3 
1.3 
1.4 

1.35 
1.35 
1.35 
1.35 
1.35 

1.25 
1.25 
1.25 
1.25 
1.2 

1.25 
1.2 
1.2 
1.15 
1.1 


Note.— Ice  present  Jan.  15  to  Apr.  8  and  Nov.  29  to  Dec.  31. 


WILLIAMS  FORK  NEAR  SULPHUR  SPRINGS,  COLO. 


Location. — On  highway  bridge  at  Field's  ranch,  4  miles  above  the  mouth  of  the  river, 
about  sec.  36,  T.  1  N.,  R.  79  W.  Nearest  tributary  is  a  small  stream  that  enters 
from  the  west  2  miles  below  the  station. 

Records  available.— July  25,  1904,  to  December  31,  1911. 

Drainage  area. — 185  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff;  location  and  datum  unchanged. 

Channel. — Shifting  after  high  water. 

Discharge  measurements. — Made  from  bridge  to  which  the  gage  is  attached. 

Winter  flow. — The  main  channel  is  kept  open  by  springs,  but  ice  forms  along  the 
edges  and  slush  ice  frequently  forms.  The  morning  readings  are  usually  affected 
by  backwater  from  ice,  but  the  afternoon  readings  are  practically  unaffected. 
The  winter  gage  heights  during  1911  were  taken  in  the  afternoon. 

Diversions. — There  are  court  decrees  for  the  diversion  of  502  second-feet  from  Wil- 
liams Fork  between  this  station  and  the  one  near  Scholl,  and  25  second-feet  from 
tributaries.     There  is  also  a  storage  decree  for  80,700  acre-feet  from  Williams  Fork. 

Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 
be  reliable. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  State 
engineer. 

Discharge  measurements  of  Williams  Fork  near  Sulphur  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gaee 

height. 

Dis- 
charge. 

Jan.    18 
Feb.  13 
Apr.     4 

R.  H.  Fletcher 

do 

do 

Feet. 
2.98 
3.08 
3.25 

Sec.-ft. 
41.6 
56.2 
81.7 

July  28 
Sept.    4 

C.  L.  Chatfleld 

do 

Feet. 
3.60 
3.38 

Sec.-ft. 
135 
91 

8174°— wsp  309—14- 


Ill 
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Da  Hi/  gagt  height,  infect,  of  Williams  Fork  near  Sulphur  Springs,  Colo.,  fur  1911. 

[F.  A.  Field,  observer.] 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 , 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

3.Q2 

3.05 

3.02 

3.05 

3.03 

3.02 

3.05 

3.00 

3.06 

2.98 

3.03 

2.97 

3.02 

2.92 

3.03 

2.95 

3.04 

3.00 

3.05 

3.00 

3.08 

3.02 

3.07 

3.01 

3.05 

3.08 

3.03 

3.04 

3.00 

3.02 

3.00 

3.02 

3.02 

3.03 

2.98 

3.03 

3.00 

3.00 

3.05 

2.95 

3.05 

2.95 

3.00 

3.00 

3.02 

3.02 

3.02 

3.00 

3.03 

3.03 

3.04 

2.98 

3.03 

2.98 

2.98 

3.00 

3.04 

3.08 

3.10 

Mar.      Apr. 


3.00 
3.00 
3.02 
3.00 
3.02 

3.02 
3.02 
3.03 
3.10 
3.10 

3.08 
3.04 
3.02 
3.04 
3.08 

3.11 
3.04 
3.04 
3.08 
3.10. 

3.12 
3.12 
3.10 
3.10 
3.08 

3.04 
3.20 
3.10 
3.28 
3.10 
3.12 


3.10 
3.12 
3.15 
3.25 
3.20 

3.18 
3.12 
3.12 
3.12 
3.15 

3.12 
3.08 
3.00 
2.95 
3.12 

3.10 
3.08 
3.05 
3.10 
3.05 

3.32 
3.40 
3.45 
3.46 
3.39 

3.36 
3.51 
3.64 
3.62 
3.50 


May.     June 


3.48 
3.45 
3.41 
3.44 
3.51 

3.80 
3.86 
3.99 
3.98 
4.07 

3. 
3. 


82 
3.82 
3.98 
4.02 

4.10 
4.10 
4.15 
4.25 
4.20 

4.15 
4.10 

3.88 
3.85 
4.02 

4.10 
4.10 
4.15 
4.15 
4.25 
4.30 


4.42 
4.45 
4.44 
4.46 
4.45 

4.48 
4.48 
4.55 
4.55 
4.55 

4.50 
4.50 
4.50 
4.42 
4.40 

4.42 
4.35 
4.37 
4.30 
4.35 

4.37 
4.50 
4.35 
4.25 
4.18 

4.18 
4.12 
4.05 
4.00 
3.95 


July. 

Aim. 

Sept. 

Oct. 

3.96 

3.o4 

3.30 

3.34 

4.31 

3.49 

3.32 

3.29 

4.30 

3.49 

3.32 

3.26 

4.18 

3.50 

3.42 

3.25 

4.42 

3.44 

3.31 

3.35 

4.35 

3.40 

3.31 

3.55 

4.26 

3.38 

3.30 

3.54 

4.15 

3.37 

3.29 

3.44 

4.08 

3.38 

3.26 

3.37 

3.98 

3.32 

3.23 

3.34 

3.95 

3.45 

3.22 

3.30 

3.90 

3.46 

3.22 

3.38 

3.87 

3.40 

3.25 

3.30 

3.84 

3.40 

3.28 

3.35 

3.82 

3.38 

3.38 

3.29 

3.80 

3.34 

3.28 

3.29 

3.88 

3.34 

3.24 

3.28 

3.88 

3.30 

3.19 

3.28 

3.85 

3.32 

3.20 

3.30 

3.78 

3.31 

3.20 

3.28 

3.75 

3.46 

3.20 

3.30 

3.72 

3.42 

3.20 

3.29 

3.85 

3.67 

3.19 

3.29 

3.72 

3.54 

3.18 

3.30 

3.68 

3.48 

3.19 

3.28 

3.62 

3.41 

3.22 

3.28 

3.64 

3.38 

3.21 

3.28 

3.62 

3.36 

3.20 

3  30 

3.62 

3.33 

3.21 

3.30 

3.58 

3.31 

3.36 

3.29 

3.54 

3.30 

3.20 

Nov.  !  Dec. 


3.20 
3.25 
3.30 
3.20 
3.20 

3.18 
3.15 
3.12 
3.10 
3.10 

3.12 
3.12 
3.12 
3.12 
3.12 


3.05 
3.08 
3.08 
3.07 
3.05 
3.05 


Note.— Gage  heights  Dec.  1  to  31  probably  slightly  affected  by  ice. 
Daily  discharge,  in  sccond-fect,  of  Williams  Fork  near  Sulphur  Springs,  Colo.,  for  1911. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

44 

51 

50 

62 

Ill 

556 

277 

44 

51 

50 

64 

105 

580 

472 

45 

48 

52 

68 

97 

572 

465 

47 

47 

50 

81 

103 

588 

389 

48 

45 

52 

74 

118 

580 

556 

45 

48 

52 

71 

210 

604 

502 

44 

45 

52 

64 

234 

604 

439 

45 

47 

52 

64 

290 

665 

372 

46 

50 

58 

64 

286 

665 

335 

47 

50 

58 

68 

330 

665 

286 

50 

52 

61 

64 

242 

620 

272 

49 

51 

57 

61 

218 

620 

250 

47 

56 

56 

54 

218 

620 

238 

45 

53 

57 

51 

286 

556 

226 

43 

52 

61 

64 

305 

540 

218 

43 

52 

63 

62 

345 

556 

210 

44 

52 

57 

61 

345 

502 

242 

41 

52 

57 

58 

372 

518 

242 

43 

50 

61 

62 

432 

465 

230 

47 

47 

62 

58 

400 

502 

202 

47 

47 

64 

92 

372 

518 

191 

43 

50 

64 

105 

345 

620 

180 

44 

52 

62 

115 

242 

502 

230 

44 

50 

62 

117 

230 

432 

ISO 

45 

52 

61 

104 

305 

389 

166 

49 

49 

57 

98 

345 

389 

146 

47 

49 

74 

118 

345 

356 

153 

45 

50 

62 

153 

372 

320 

146 

49 

85 

146 

372 

295 

146 

53 

62 

115 

432 

272 

135 

55 

64 

465 

125 

Aug. 


Sept. 


Oct. 


Nov. 


1 

2 
3 
4 
5 

6 

7 
8 
9 

ID 

11 
12 

1.'! 
1  I 

15 
16 

17 
is 
19 
20 

21 

22 
23 
24 
26 

26 
27 
28 
29 
30 
31 


125 
113 
113 
115 
103 


95 

82 

92 

80 

90 

79 

83 

105 

70 

107 

70 

95 

74 

95 

7s 

92 

92 

86 

78 

86 

73 

80 

67 

83 

68 

SL> 

68 

107 

68 

99 

68 

162 

67 

125 

66 

111 

67 

97 

70 

92 

69 

89 

68 

84 

69 

82 

89 

80 

71 
88 

L28 
1 25 
103 
90 
86 

80 

92 
80 
88 

79 

79 

7s 
7s 
so 
78 

80 
79 

79 
80 
78 

78 
78 
80 
80 
79 
68 


Note.— Daily  discharge  determined  from  a  rating  curve  fairly  well  defined  above  3.5  feet.    Discharge  for 
quantities  below  3.5  feet  determined  by  indirect  method. 
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Monthly  discharge  of  Williams  Fork  near  Sulphur  Springs,  Colo.,  for  1911. 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December. 


The  year. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


55 

56 

85 

153 

465 

665 

472 

162 

99 

128 

80 


(it  15 


41 
45 
50 
51 
97 
272 
125 
80 
66 
68 
50 


46.1 
49.9 
59.  2 
81.3 

286 

522 

265 
98.7 
75.1 
84.0 
65.3 

a  55 


141 


Run-off 
(total  in 
acre-feet). 


2,830 
2,770 
3,640 
4,8-10 
17, COO 
31,100 
16,300 
0,070 
4,470 
5, 160 
3,890 
3,380 


102,000 


Accu- 
racy. 


a  Estimated. 


BLUE    RIVER    BASIN. 


BLUE  RIVER  AT  DILLON,  COLO. 


Location. — At  the  cemetery  bridge  on  the  outskirts  of  Dillon,  in  sec.  IS,  T.  5  S.,  R.  77 
W.,  on  the  edge  of  the  Leadville  National  Forest,  a  short  distance  above  the  mouth 
of  Snake  River.     Tenmile  Creek  also  enters  below  the  station. 

Records  available. — October  15,  1910,  to  December  31,  1911. 

Drainage  area. — 110  square  miles  (Forest  Service  atlas). 

Gage. — Vertical  staff;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  by  wading  near  by. 

Winter  flow. — Ice  causes  backwater  during  the  winter  and  discharge  measurements 
are  made  to  determine  the  flow. 

Diversions. — There  are  court  decrees  for  diversions  of  2.3  second-feet  from  Blue 
River  above  the  station  and  68  second-feet  below.  There;  are  also  decrees  for 
diversions  of  5  second-feet  from  tributaries  entering  above.  In  addition,  there  are 
decrees  for  placer  mining,  where  practically  all  of  the  water  used  is  returned  to 
the  river. 

Accuracy. — Owing  to  the  high  altitude  of  this  station  there  are  liable  to  be  appre- 
ciable diurnal  fluctuations  at  certain  seasons,  due  to  alternate  meltingand  freezing, 
and  the  mean  daily  gage  height  based  on  one  gage  reading  may  be  considerably 
in  error.  For  this  reason  it  is  probable  that  the  estimates  can  not  be  considered 
better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Blue  River  at  Dillon,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Pis- 
charge. 

Date. 

Hydrographer. 

height . 

Dis- 
charge. 

Jan.     9a 
Feb.     8a 
July  13 

G.  H.Russell 

O.  M.  Wimmer 

do 

Feet. 
1.60 
1.60 
2.50 

Sec.-ft. 

18.8 
22.8 
297 

Sept.  18 
Dec.  26a 

O.  M.  Wimmer 

11    b.  w  aha 

Feet. 
1  70 
1.45 

Sec.-ft. 
57.8 
35.8 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  of  Blue  River  at  Dillon,  Colo.,  for  1911. 
[I.  W.  Blundell,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.8 
1.7 
1.9 
1.9 
2.1 

2.45 

2.3 

2.5 

2.5 

2.65 

2.4 
2.3 
2.25 

"2.7"" 

2.65 

2.7 

2.75 

2.75 

2.6 

"2."  5"' 
2.4 

2.6 
2.8 

2.6 
2.5 

2.8 
2.9 
2.6 
2.8 
2.8 

2.8 
2.9 
2.9 
2.9 
2.8 

"*2.'8* 
2.8 
2.8 
2.6 

2.4 
2.6 

*"*2."8' 

2.8 

2.8 
2.8 
2.7 
2.7 

"*2."8* 
2.8 

""2.'8" 

3.6 
2.9 
2.8 

2.1 

1.9 

""i.*6"' 
1.6 
1.7 
1.9 

1.9 
1.8 

1.5 
1.4 
1.4 
1.4 

2   

1.6 

1.1 

1.0 

...... 

1.4 

1.4 
1.4 

2  9 

3   

4  

2.0 

"T9" 

"?'d 

5 , 

6     

1.15 

"To' 

1.5 

1.8 

2  8 

7 

2.6 

8 

1.6 
1.15 

1.9 

1.9 

2.7 

9 

1.6 

1.0 

"i'.i'o' 
"i'.s" 

1.35 

1.34 

1.4 

1.75 
1.75 

1.75 

1.7 

1.75 

1.8 

1.5 

2.8 

10 

2.8 

2.8 

*"2."o" 

*"*2."  6* 

11 

1.2 

1.7 

"'i.'s' 

2.6 

12. 

1.2 

1.9 

1.9 

1.5 

13. 

1.5 

1.1 

1.6 

14 

1.9 

1.5 

15 

1.5 

1.1 
1.0 

1.5 

16 

1.8 

1.7 

1.65 

1.6 

1.5 

1.4 

1.8 
1.9 
2.1 

"*2."  2" 

2.4 

18, 

1.2 
1.2 

1.3 
1.4 

1.42 
1.35 

1.48 

1.6 

1.55 

....... 

1.65 

1.78 
2.0 

2.6 

1.85 

1.7 
1.9 
1.9 

1.95 
1.95 
1.9 

1.8 

1.6 

20.. - 

21. 

2.5 
2.5 

""2."2*" 

23 

1.3 

1.6 

1.5 
1.5 

1.5 

2.3 
2.3 

1.5 

24 

2.4 

25 

1.6 

2.1 

"i.9" 

1.7 
1.6 
1.0 

26 

4.2 
2.0 

2.7 
2.5 
2.5 
2.5 
2.4 

2.3 
2.3 
2.3 

1.45 

1.5 
1.5 

28 

1.5 

3.0 

3.0 

2.1 

2.6 
2.4 

2.8 

30 

1.5 

1.9 

1.5 
1.4 

1.4 

2.2 

Note.— Gage  heights  Jan.  1  to  Mar.  30  and  Nov.  7  to  Dec.  31  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Blue  River  at  Dillon,  Colo.,  for  1910-11. 
[I.  W.  Blundell,  observer.] 


Day. 

1910. 

1911. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

34 
30 
26 
27 

28 

29 
30 
30 
30 
30 

26 
23 
23 
23 
23 

23 
23 
30 
30 
30 

30 
31 
32 
34 
36 

30 
30 
30 
30 
30 

30 
30 
28 
27 
26 

24 
23 
26 
26 

28 

30 
31 
32 
26 
36 

47 
42 
50 
58 
54 

72 
58 
90 
90 
145 

262 
210 
280 
280 
340 

245 
210 
192 

276 
360 

340 
360 
382 
382 
320 

300 
280 
245 
320 
405 

405 
455 
320 
405 
405 

405 
455 
455 
455 
405 

405 
405 
405 
405 
320 

245 
320 
3(i2 
405 
405 

405 
405 
360 
360 
360 

325 
405 
405 
405 

405 

840 
455 
405 
405 

405 

405 
362 

320 
320 
320 

320 
320 
320 
306 
393 

280 
280 
262 
245 
228 

145 
135 
125 
115 

108 

102 
96 
90 
90 
90 

90 
90 
90 
90 

88 

86 
84 
81 
105 
129 

152 
175 
165 

155 
145 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
85 
80 
75 

70 
64 
58 
90 
90 

102 
102 
90 

80 
69 

68 
47 
47 
58 
90 

90 
72 
68 
65 
65 

65 

58 
(15 
72 
72 

72 
58 
52 
47 
38 

30 
34 

38 
38 
38 

38 
30 
30 
30 
34 

38 

2 

3 

4 

5 

6 

7 

8 



9 

10 

11 

12 

13 

14 

15 

38 

34 
30 
30 
34 
38 

3G 
34 
34 
34 
35 

16 

17 

18 

19... 

20 

21... 

22 . . . 

23 . . . 

24 . . . 

25 

BLUE   RIVER   BASIN.  117 

Daily  discharge,  in  second-feet,  of  Blue  River  at  Dillon,  Colo.,  for  1910-11 — Continued. 


Day. 

1910. 

1911. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

20 

36 
37 
38 
47 
43 
38 

38 
38 
38 
38 
38 

69 
115 
130 
145 

108 

320 
280 
300 
320 
245 
405 

360 
280 
280 
280 
245 

210 
210 
210 
198 
186 
175 

132 
118 
104 
90 
90 
90 

58 
47 
62 
76 
90 

38 
38 
38 
38 
38 
30 

30 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.     Discharge  interpolated 
for  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Blue  River  at  Dillon,  Colo.,  for  1910-11. 
[Drainage  area,  110  square  miles.] 


Discharge  in  second-feet. 

Rur 

-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

1910. 
October,  15-31 

47 
38 

30 
23 

36.2 
30.0 

0.329 
.273 

0.21 
.30 

1,220 
1,790 

1,230 

1,110 

1,230 

2,  760 

10,  500 

22,  200 

20,500 

6,820 

4, 900 

3,310 

1,790 

2, 030 

C. 

November 

C. 

1911. 
January 

a  20 
a  20 
a  20 

46.4 
268 
373 
333 
111 
82.3 
53.8 
a  30 
a  33 

.182 
.182 
.182 
.422 
2.44 
3.39 
3.03 
1.01 
.748 
.489 
.273 
.300 

.21 

.19 

.21 

.47 

2.81 

3.78 

3. 49 

1.  it; 

.83 

.56 

.30 

.35 

D. 

D. 

March 

D. 

April 

145 
405 
455 
840 
175 
102 
90 

23 
58 
245 
175 
81 
58 
30 

B. 

May 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

15. 

November 

D. 

December 

D. 

The  year 

840 

23 

116 

1.05 

14.36 

84,  400 

a  Estimated  from  measurements  and  climatological  data. 
TENMILE  CREEK  AT  DILLON,  COLO. 

Location. — At  the  highway  bridge  in  Dillon,  Colo.,  in  sec.  18,  T.  5  S.,  R.  77  W.,  300 
yards  above  the  mouth  of  the  creek.  Nearest  tributary,  Canon  Creek,  enters  from 
the  west  about  4  miles  above  the  station. 

Records  available.— October  15,  1910,  to  December  31,  1911. 

Drainage  area. — 113  square  miles  (measured  from  Forest  Atlas). 

Gage. — Vertical  staff;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  by  wading  near  the  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  flow  during  that  period. 

Diversions.— There  are  court  decrees  for  diversions  of  3.7  second-feet  from  Tenmile 
Creek  above  the  station  and  14.5  second-feet  from  tributaries  entering  above. 

Accuracy.— As  the  station  has  not  been  completely  rated,  estimates  of  discharge  can 
not  be  made. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
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Discharge  measurements  of  Tenmile  Creek  at  Dillon,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Jan.     9o 
Feb.    80 
Mar.  236 

Russell  and  Wimmer. 

O.  M.  Wimmer 

do 

Feet. 
1.70 
1.70 
1.52 

Sec.-ft. 
15.4 
29.2 
19.8 

July   13 
Sept.  18 
Dec.   26o 

0.  M.  Wimmer 

do 

11.  B.  Waha 

Feet. 
2.60 
1.90 

4.20 

Scc.-ft. 
244 
52.5 
12  2 

a  Ice  conditions.  b  Slight  ice  affect. 

Daily  gage  height,  in  feet,  of  Tenmile  Creek  at  Dillon,  Colo.,  for  1911. 


[I.  W.  Blundell,  observer.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

on. 

Nov. 

Dec. 

1 



2.1 

2.0 

2.2 

2.15 

2.45 

2.95 

3.0 

3.6 

3.6 

3.75 

3.4 
3.25 

3.3 

*3.8 

3.7 

3.85 

4.1 

3.5 

3.2 

"3*6" 

3.0 
3.2 
3.9 

3.6 
3.2 

3.8 
4.5 
4.2 
4.1 
4.2 

4.0 
4.3 
3.9 
4.2 
3.6 

..... .. 

4.0 
3.9 
3.9 

3.4 
3.6 

"""3*5' 
3.4 

3.2 
3.1 
3.0 
3.0 

""i'i" 

2.4 

"""4.4 

4.0 
3.2 
3.0 

2.2 

1.95 

1.8 
l.s 
2.2 

2.1 
2.0 

1.9 
1.8 
1.8 

1.7 

2 

1.75 

1.0 
1.0 

"i.75 

1.8 

1.75 
1.7 

2.1 

3 

4     . 

2.1 

""i.95" 

2.2 

5 

6 

1.6 

"*L3" 

1.6 
2.2 

2.2 

7 

2.2 

8     . 

1.7 
1.6 

2.0 

1.9 

2.2 

9 

1.7 

1.6 

"i'.'i" 

"£•--■ 

1.6 
1.7 

1.7 

1.9 
1.9 

1.9 
1.8 
1.8 
1.9 

1.9 

2.9 

10 

2.9 

2.8 

""2.*6" 
"""2.6 

11 

1.7 

2.0 
"2."  3" 

2.9 

12 

1.4 

2.0 

1.9 

2.3 

13 

1.6 

1.6 

2.3 

14... 

2.0 

2.4 

15... 

1.6 

1.65 
1.65 

3.3 

16 

1.9 
1.9 
1.8 

l.s 
1.8 

1.8 

2.2 
2.1 
2.35 

"2.3" 

3.4 

17 

18 

1.5 
"i'.'b" 

1.65 
1.7 

1.7 
1.75 

1.8 

1.95 
1.9 

■••-£■■ 

2.0 

2.1 
2.35 

2.7 

2.0 

1.9 
1.9 

1.9 

1.95 
1.95 
1.9 

19  .. 

1.9 

3.6 

20 

3.6 

21 

2.6 
2.6 

""*2.4" 

22  .. 

23 

1.4 

1.5 

1.9 
1.9 
1.8 

2.4 
2.4 

3.2 

24 

2.5 

25 

1.8 

2.4 

1.9 
1.85 

1.8 

26 

2.1 
1.6 

2.9 
2.8 
2.8 
2.7 
2.9 

2.5 

3.6 

27... 

1.2 

1.9 
1.9 

28  .. 

1.8 

2.4 

"*2.*6" 

29     . 

1.75 

1.8 

2.5 

4.0 
3.2 
4.2 

1.7 

2.0 

1.9 

l.S 

3.6 

31... 

2.3 



Note.— Gage  heights  Jan.  1  to  Mar.  13  and  Nov.  7  to  Dec.  31  affected  by  in';  average  thickness  of  ice  1.3 
feet  Jan.  9,  1.1  feet  Feb.  8,  and  2.5  feet  during  December. 


Daily  discharge,  in  second-feet,  of  Tenmile  Creek  at  Dillon,  Cole 

.,  for  1910. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1 

38 
33 
42 
42 
42 

42 
42 

42 
40 
38 

32 
26 
27 
29 
31 

16 

42 
42 
42 
38 
33 

36 
38 
38 
38 
39 

40 
41 
42 
53 
48 
43 

33 

2 

17...                                

31 

3 

1 8 

29 

4 

19 

28 

5 

20 

27 

6 

21 

20 

7 

22 

27 

8... 

23... 

28 

9 

24 

29 

10 

25 

31 

11 

26 

33 

12 

27 

33 

13 

28... 

33 

14... 

29... 

33 

15 

42 

30 

33 

31.. 
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Daily  discharge,  in  second-feet,  of  Tenmile  Creek  at  Dillon,  Colo.,  for  1011. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

40 
39 
38 
38 
42 

38 
33 
33 
33 
33 

33 
33 
26 
33 
33 

33 
33 
33 
38 
42 

61 
53 
71 
89 
69 

89 
160 
186 
212 
150 

89 
69 
115 
102 
194 

398 
420 
710 
710 

785 

610 
535 
560 
685 
810 

760 
835 
960 
660 
510 

465 
420 
420 
510 
860 

710 
510 
710 
910 
510 
1,010 

810 
1,160 
1,010 

960 
1,010 

910 
1,060 

860 
1,010 

710 

835 
960 
910 
860 
860 

610 
710 
685 
660 
610 

510 
465 
420 
420 
400 

375 
331 
331 
289 
375 

490 
610 
177 
640 
1,110 

910 
510 
420 
400 

375 

331 
290 
249 

249 
249 

260 
275 
289 
280 
265 

249 
249 
230 
212 
212 

212 
195 
177 
165 
155 
144 

115 
105 

97 
89 
85 

80 
75 
69 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
95 
120 

150 
177 
177 
177 
177 

150 
120 

95 
69 
67 
64 

61 
61 
61 
61 
61 

58 
55 
53 
53 
53 

53 
53 
53 
53 
53 

53 
53 
53 
53 
53 

61 
61 
53 
53 
53 

53 
48 
42 
55 
69 

55 
42 
42 
42 
115 

89 
69 
61 
53 
53 

53 
42 
42 
53 
53 

53 
53 
42 

42 
42 

42 
48 
53 
53 
42 

48 
53 
53 
53 
53 
42 

53 
42 
42 
33 
30 

26 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

30 

30 
30 
30 
33 
30 

24 

40 
60 

26 

38 
41 

17 

19 

20 

22 

24 

25 

12 

27 

29 

31 

Note.— Daily  discharge,  1910-1911,  computed  from  a  well-defined  rating  curve.  Discharge  interpo- 
lated for  days  of  missing  gage  heights.  Mean  discharge  Nov.  7-30, 1911,  estimated  as  20  second-feet.  On 
basis  of  one  measurement  discharge  for  Dec,  1911,  estimated  as  15  second-feet. 

Monthly  discharge  of  Tenmile  Creek  at  Dillon,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 

acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

March  15-31 

89 

212 

1,010 

1,160 

1,110 

177 

69 

115 

53 

20 
26 
69 
289 
144 
69 
42 
42 

36.6 
61.5 

566 

704 

3)1 
98.2 
55.2 
52.8 
23.5 

a  15 

1,230 

3,660 

34, 800 

41,900 

21.000 

6,040 

3,280 

3,250 

1,400 

922 

C. 

April 

B. 

May 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

B. 

C. 

D. 

117,000 

a  Estimated. 
SNAKE   RIVER  AT  DILLON,   COLO. 

Location.— At  a  highway  bridge  200  yards  above  the  mouth  of  the  river  in  sec.  18, 
T.  5  S.,  R.  77  W.  Nearest  tributary  is  a  small  stream  that  enters  from  the  north  1 
mile  above  the  station. 

Records  available.— October  15,  1910,  to  December  31,  1911. 

Drainage  area. — 92  square  miles  (Forest  Service  Atlas.) 
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Gage. — Vertical  staff;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  by  wading  above  the  bridge. 

Winter  flow. — Ice  gorges  cause  backwater  of  varying  amount.  Discharge  measure- 
ments are  made  to  determine  the  flow. 

Diversions. — There  are  court  decrees  for  diversions  of  4.5  second-feet  from  Snake 
River  above  the  station,  and  11  second-feet  from  tributaries  entering  above. 

Accuracy. — Owing  to  the  high  altitude  of  this  station  there  are  liable  to  be  appre- 
ciable diurnal  fluctuations  at  certain  seasons,  due  to  alternate  melting  and  freez- 
ing, and  the  mean  daily  gage  height  based  on  one  gage  reading  maybe  considerably 
in  error.  For  this  reason  it  is  piobable  that  the  estimates  can  not  be  considered 
better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Snake  River  at  Dillon,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.     9a 
Feb.    8a 
Mar.  23 

Russell  and  Wimmer .. 

0.  M.  Wimmer 

do 

Feet. 

0.60 

1.32 

.69 

Sec.-ft. 
8.0 
14.4 
13.5 

July   13 

Sept.  18 
Dec.  26a 

O.  M.  Wimmer 

do 

H.  B.  Waha 

Feet. 

1.90 

.90 

1.00 

Sec.-ft. 
223 
26.4 
33.4 

a  Ice  conditions. 


Daily  gage  height,  in  feet,  of  Snake  River  at  Dillon,  Colo.,  for  1911. 
[I.  W.  Blundell,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.9 
.8 
1.0 
1.0 
1.05 

1.45 

1.3 

1.6 

1.6 

1.55 

2.5 

1.45 

1.35 

"i.'s" 

1.75 

1.85 

2.0 

1.85 

1.7 

"i.'e" 

1.5 
1.7 
1.8 

2.0 
1.8 

2.3 
2.5 
2.2 
2.5 
2.5 

2.6 
2.5 
2.4 
2.5 
2.1 

1.4 

1.15 

*"*6."8* 

.8 

.8 

1.0 

1.0 
1.0 

0.9 

.8 
.8 
.  7 

2 

0.8 

0.6 
.6 

"o.i" 

.7 

.8 
.7 

2.2 

3...           

4 

1.3 

....... 

2.3 

5... 

G 

1.15 

— ■■•• 

.8 
1.0 

2.5 

7. 

2.15 

8 

1.3 
1.3 

1.2 

1.0 

2.5 

9 

0.6 

.6 

—  ■.•■■ 

*"".*63' 
.6 
.65 

.7 

.9 
.9 

.9 
.8 
.9 
.9 

.8 

2.5 

10 

11... 

.65 

.9 
....... 

1.9 

12 

.6 

2.6 
2.6 
2.6 
2.4 

2.6 

2.2 

•••  — • 

2.5 

2.G 
2.6 
2.5 
2.5 

"*i."9" 
""i.*9" 

1.2 

1.0 

1.9 

13 

.6 

.6 

1.8 

14... 

1.1 

1.7 

15... 

.62 

.6 

.65 

1.8 

16... 

.9 
.9 

.8 
.8 
.9 

1.0 

.9 
1.0 
1.1 

■--•£• 

1.8 

17 

18... 

.6 

.65 
.7 

.64 
.65 
.7 

.85 
.8 
.... ... 

.88 

.99 
1.2 

1.9 

1.1 

.9 

.95 

.95 

1.0 
1.0 
1.0 

19... 

1.5 

1.0 

20. 

.9 

21 

1.8 
1.7 

"'i'.b' 

22 

23...               

1.0 

1.0 

1.0 
1.0 
1.0 

1.4 

1.8 

.9 

24... 

1.6 

25 

1.1 

1.4 

"i.'2 

.95 
.9 

.85 

26 

1.0 
1.0 

2.4 
1.9 
2.0 
2.0 
1.9 

1.5 
1.5 
1.5 

1.0 

27 

1.0 

1.0 
1.0 

28 

.8 

29 

1.0 

.8 

1.1 

2.3 
2.0 
2.4 

30 

.8 

1.0 

1.0 
.9 

.9 

31 

1.4 

Note.— Gage  heights  Jan.  1  to  Feb.  27  and  Nov.  7  to  Dec.  31  affected  by  ice;  average  thickness  of 
December,  1.5  feet.    Gage  washed  out  July  1  and  replaced  July  13. 
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Daily  discharge,  in  second-feet,  of  Snake  River  at  Dillon,  Colo.,  for  1910-11. 


Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1.. 

1910. 

17 
17 
17 
17 
17 

17 
17 

7 
9 
11 

11 

9 
7 
8 
9 
10 

11 
7 

11 
9 

7 

21 

8 
9 
9 
9 
9 

10 
11 
11 
17 
17 
17 

2 

12 

22 

5 

3... 

13 

23... 

6 

4... 

14 

24 

6 

5 

15 

11 

9 

25 

7 

6 

16 

26 

7 

7... 

17 

27 

7 

8 

18 

28 

7 

9 

19 

29 

7 

10. 

20 

30 

7 

31 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1911. 
1 

7 

7 
7 
7 
7 

7 
7 
7 
7 
8 

9 

8 

7 
7 

9 
9 
9 
11 
17 

23 
29 
35 
35 
35 

35 
35 
35 
35 
17 
16 

15 
14 
12 
11 
11 

17 
11 
11 
11 
11 

10 

8 
7 
9 
10 

11 
10 
9 
9 
11 

21 
17 
21 
25 
23 

34 
61 
54 
47 
36 

25 
17 
35 
35 
41 

105 
77 
137 
137 
126 

390 
105 

86 
136 
187 

174 
200 
241 
200 
161 

149 
137 
115 
161 
187 

241 
187 
258 
330 
241 
360 

330 
390 
300 
390 
390 

425 
390 
360 
390 
270 

344 
425 
425 
425 
360 

425 
300 
330 
360 

390 

425 
425 
390 
390 
375 

360 
214 
241 
241 
214 

214 
214 
214 
214 
214 

214 
214 
214 
214 
214 

214 
214 
214 
214 
214 

214 
214 
214 
205 
190 

187 
ltil 
149 
137 
126 

115 
115 
115 
108 
102 
95 

95 
89 
83 

77 
73 

69 
65 
61 
61 
61 

61 
61 
54 

47 
47 

47 
47 
47 
64 
81 

98 
115 
108 
102 

95 

88 
79 
70 
61 
58 
56 

54 
52 
50 

48 
47 

43 
39 
35 
35 
35 

35 
35 
34 
32 
30 

28 
26 
25 
30 
30 

35 
35 
35 
34 
32 

30 
25 
21 
28 
35 

26 
17 
17 
17 
35 

35 
35 
30 
25 
25 

25 
17 
25 
25 
25 

25 
25 
17 
17' 
25 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 
25 

25 
17 
17 
11 
14 

17 

2 

17 

3 

4 

5 

6 

7 

8 

14 

9 

8 

10 

11.       

12... 

13... 

14 

15 

16  . 

17... 

18... 

19... 

20 

21. 

22... 

23 

24 

25 

26 

33 

27 

28 

17 

29 

30  . 

17 

Note.— Daily  discharge  interpolated  for  days  for  which  gage  heights  are  missing.    Discharge  determined 
from  a  fairly  well-defined  rating  curve. 
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Monthly  discharge  of  Snake  River  at  Dillon,  Colo.,  for  1910-11. 
[Drainage  area,  92  square  miles.] 


Month. 


1910. 


October  15-31. 

November 

December 


1911. 


January . . . 
February. . 

March 

April 

May 

June 

July 

August 

September . 
October . . . 
November. 
December. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


35 
61 
390 
425 
214 
115 
54 
35 


425 


Minimum. 


7 
7 

17 
214 
95 
47 
21 
17 


Mean. 


10.3 

9.93 

a  8.0 


J*  12 

6  10 
15.9 
18.6 

161 

356 

183 
71.6 
35.1 
27.8 

6  20 

6  25 


78.0 


Per 

square 
mile. 


0.112 
.108 
.087 


.130 
.109 
.173 
.202 
1.75 
3.87 
1.99 
.778 
.381 
.302 
.217 
.272 


,848 


Run-off . 


Depth  in 
inches  on 
drainage 

area. 


0.07 
.12 
.10 


.15 

.11 

.20 

.23 

2.02 

4.32 

2.29 

.90 

.43 

.35 

.24 

.31 


11.55 


Total  in 
acre-feet. 


347 
591 
492 


738 

555 

978 

1,110 

9,900 

21,200 

11,300 

4,400 

2,090 

1,710 

1,190 

1,540 


56, 700 


Accu- 
racy. 


a  Estimated. 


6  Estimated  from  discharge  measurements  and  climatologic  data. 


EAGLE    RIVER   BASIN. 
EAGLE  RIVER  AT  RED  CLIFF,  COLO. 

Location.— In  sec.  30,  T.  G  S.,  It.  80  W.,  in  the  town  of  Red  Cliff,  in  the  Holy  Cross 

National  Forest,  100  yards  above  mouth  of  Turkey  Creek,  and  1  mile  above  the 

mouth  of  Homestake  Creek. 
Records  available. — January  1,  1911,  to  December  31,  1911. 
Drainage  area. — 74  square  miles  (measured  from  topographic  sheet). 
Gage. — Chain  gage,  location  and  datum  unchanged. 
Channel. — Practically  permanent. 
Discharge  measurements. — Made  from  highway  bridge  at  station  during  high 

water  and  by  wading  at  ordinary  stages. 
Winter  flow. — Little  if  any  ice  forms  at  this  station. 
Diversions. — There  are  court  decrees  for  diversions  of  22  second-feet  from  Eagle  River 

and  tributaries  above  the  station;  18.5  second-feet  of  this  amount  for  diversion  to 

the  Arkansas  basin. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should  be 

reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Eagle  River  at  Red  Cliff,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Cage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.     8 
Feb.  10 
Mar.  29 

G.  H.  Russell 

O.  M.  Wimmer 

do 

do 

Feet. 
1.00 
1.05 
1.32 
2.60 

Sec.-ft. 
10.5 
8.5 
19.0 
32.4 

July   14 
Sept.  19 
Dec.  23 

O.  M.  Wimmer 

do 

H.  B.Waha 

Feet. 
1.80 
1.31 
1.10 

Sec.-ft. 
93.4 
20.6 
11.4 

June    9 

EAGLE   RIVER  BASIN. 
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Daily  gage  height,  infect,  of  Eagle  River  at  Red  Cliff,  Colo.,  for  1911. 
[S.  D.  Ackley,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.08 
1.05 
1.08 
1.08 
1.05 

1.08 

1.05 

1.05 

1.1 

1.05 

1.05 

1.1 

1.05 

1.05 

1.05 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.05 

1.05 

1.05 

1.05 

1.1 

1.1 

1.1 

1.05 
1.15 
1.15 

1.05 
1.15 
1.15 
1.15 
1.2 

1.2 

1.15 

1.15 

1.2 

1.05 

1.25 

"i."l5~ 

"i.15" 

----- 

1.1 
1.1 
1.1 

"i.'3" 
1.05 
1.1 
1.3 
1.25 

1.38 

"i.4" 
1.45 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.35 

"1.35 

1.35 
1.45 
1.55 

1.65 

1.8 

"i.y 

1.96 

2.0 
2.1 
2.2 
2.15 

2.05 

2.1 

2.1 

1.95 

2.15 

2.55 
2.  45 
2.6 
2.95 
3.1 

"'2.4" 
2.45 
2.5 
3.1 

2.75 

3.0 

3.2 

3.7 

2.8 

"2.5" 

2.25 
2.3 

2.8 

3.15 

2.6 

2.8 

2.85 

3.05 

3.1 

3.35 
3.5 
3.25 
3.1 

2.9 

2.85 

3.0 

2.7 

2.75 

2.75 

2.1 

2.2 

2.28 

2.3 

2.35 

2.4 

2.35 

2.35 

2.35 

2.1 

2.2 
2.23 
2.15 

1.8 
1.8 

1.82 

1.9 

1.9 

1.92 

1.9 

1.82 

2.0 
2.0 
2.0 
2.7 

2.15 
2.0 
2.0 

"2.6 

2.0 
1.95 
1.8 
1.8 
1.8 

1.45 

1.5 

1.5 

1.5 

1.4 

"i.4' 
1.4 
1.45 
1.5 

1.75 

1.55 

....... 

1.4 

1.4 

1.4 

•••-•-■ 

1.4 

1.35 
1.3 

1.4 

1.35 

1.4 

1.4 
1.6 

1.15 

1  15 

2 

3 

4 

1.2 

1  2 

5 

1  2 

6 

7 

1.4 

1.3 
1.3 
1.2 

1.2 

8 

1.0 
1.0 
1.0 

.98 
.98 

1.0 

1.0 

1.0 

1.0 
1.0 
1.02 

1.0 

1.0 

1.02 

1.12 

1.1 

1.1 

1.1 

1.0 

1.05 

1.08 

1.08 

1.05 

1  2 

9 

1.3 

1.4 

1  l 

10 

11 

1.3 
1.3 
1.3 

"i.T' 

1.4 

""i.T" 

1.4 
1.4 

"i.T' 
1.3 

1.4 

i.25 

1.3 

1.3 
1.2 

i.T" 
1.2 

1.0 

1.25 

1.4 

1.25 

1.3 

1.3 

1.2 

1.1 

12 

1.1 

13 

1.1 

14 

1.1 

15 

1.0 

16 

1.0 

17 

1.75 
1.75 
1.65 
1.65 

1.7 

1.85 

"I.75" 

1.7 

1.6 
1.6 
1.6 
1.65 

"i.'e"' 

1.45 

1.4 

1.45 

1.65 
1.45 
1.4 

18 

19 

1.2 

"i.T" 

1.2 

1.1 
1.1 

20 

1.1 

21 

1.1 

22 

1. 1 

23 

1.25 

1.1 

24 

1.1 

25 

------ 

"i.T' 

1.4 

1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.1 

1.25 

"i'.i'b 

1.3 

"i.'is" 

1.2 
1.1 
1.15 

1.15 

26 

1.15 

27 

1.15 

28 

1.1 

29 

1.1 

30 

1.  1 

31 

1.1 

Note.— Slush  ice  running  in  river  Oct.  21  and  26. 

Daily  discharge,  in  second-feet,  of  Eagle  River  at  Red  Cliff,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

10 
10 
10 
10 
10 

10 

10 
9.0 
9.0 
9.0 

8.8 
8.8 
9.0 
9.0 
9.0 

9.0 
9.0 

10 

12 
9.0 

9.0 
10 
13 
12 
12 

12 
9.0 
10 
11 
11 
10 

11 
10 
11 
11 
10 

11 
10 
10 
12 
10 

10 
12 
10 
10 
10 

12 
10 
10 
10 
10 

10 
9.0 
10 
10 
10 

10 
12 
12 

12 
10 
14 
14 

12 

10 
14 
14 
14 
15 

15 
14 
14 
15 
10 

18 
16 
14 
14 
14 

13 
12 
12 
12 
12 

16 
20 
10 
12 
20 
18 

26 
27 
28 
34 
40 

40 

28 
28 
28 

28 

28 
20 
20 
20 
24 

24 
24 
24 
34 

47 

62 
90 
102 
115 
130 

140 
170 
205 
188 
172 

155 
170 
170 
128 

188 

330 
292 
350 

492 
560 

418 
275 
292 
310 
560 

410 
515 
605 
850 
430 

370 
310 
222 
240 

430 

582 
350 
430 
450 
538 
560 

675 
750 
628 
560 
470 

450 
515 
390 
410 
410 

170 
205 
233 
240 

258 

275 
258 
258 
258 
170 

205 
216 

188 
90 
90 

95 
115 
115 
120 
115 

95 
140 
140 
140 
390 

188 
140 
140 
140 
140 

140 

128 
90 
90 
90 

85 
80 
80 
62 
62 

70 
102 
91 

80 
80 

54 
54 
54 
62 
58 
54 

34 

40 
40 
40 
28 

28 
28 
28 
34 
40 

80 
47 
38 
28 
28 

31 
34 

28 
34 

48 

62 
34 

28 
28 

28 

28 
28 
28 
28 
28 
28 

28 
28 
28 

28 

28 

24 
20 
20 
20 
20 

20 
20 
20 
30 
40 

28 
24 
20 
28 
28 

24 
20 
20 
20 
20 

20 
20 
20 
28 

28 

28 
24 
28 
28 
54 

41 
28 

28 
28 
28 

28 
21 
21 
18 
20 

20 
15 
15 
15 
15 

15 
16 
If, 
L6 
17 

17 
18 
17 
16 
15 
14 

14 
14 
15 
15 

16 

18 
20 
20 
15 
16 

18 
28 
18 
20 
20 

15 
15 
15 
18 
20 

15 
16 
18 
19 
20 

17 
14 
15 
12 
15 

14 

2 

14 

3 

15 

4 

15 

5 

15 

6 

15 

7 

15 

8 

15 

9 

12 

10 

12 

11 

12 

12 

12 

13 

12 

14 

12 

15 

9.0 

16 

9.0 

17 

10 

18 

12 

19 

12 

20 

12 

21 

12 

22 

12 

23 

12 

24 

12 

25 

14 

26 

14 

27 

14 

28 

12 

29 

12 

30 

12 

31 

12 

Note.— Discharge  determined  from  a  well-defined  rating  curve.    Discharge  Jan.  1  to  10  estimated  at  10 
second-feet;  discharge  interpolated  for  other  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Eagle  River  at  Red  Cliff,  Colo.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


13 

12 

20 

205 

850 

750 

390 

80 

40 

54 

28 

15 


850 


Minimum. 


10 
20 
128 
90 
54 
28 
20 
14 
12 


Mean. 


9.99 
10.5 
13.9 
64.9 


107 
35.0 
24.1 
22 
17.0 
12.0 


83.4 


Per 

square 
mile. 


0.135 
.142 
.188 
.877 
5.22 
4.03 
1.45 
.473 
.326 
.297 
.230 
.170 


1.13 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.16 

.15 

.22 

.98 

6.02 

4.50 

1.67 

.55 

.36 

.34 

.26 

.20 


15.41 


Total  in 
acre-feet. 


614 

583 

855 

3,860 

23,  700 

17, 700 

6,580 

2,150 

1,430 

1,350 

1,010 


60,600 


Accu- 
racy. 


EAGLE  RIVER  AT  EAGLE,  COLO. 

Location. — At  the  highway  bridge  at  Eagle,  in  Eagle  County,  Colo.,  three-fourths  of 

a  mile  above  the  mouth  of  Brush  Creek. 
Records  available. — March  12,  1905,  to  February  10,  1907,  at  site  a  short  distance 

below  the  mouth  of  Brush  Creek;  January  17,  1911,  to  December  11,  1911,  at 

present  site. 
Drainage  area. — 580  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff.     Referred  to  the  same  datum  as  the  Weather  Bureau  gage 

nearby. 
Channel. — Practically  permanent. 
Discharge  measurements. — Made  from  highway  bridge  at  ordinary  and  high  stages, 

and  by  wading  during  low  water. 
Winter  flow. — Ice  causes  backwater  during  the  winter.     Discharge  measurements  are 

made  to  determine  the  winter  flow. 
Diversions. — Between  Eagle  and  the  station  at  Red  Cliff  there  are  court  decrees  for 

diversions  of  50  second-feet  from  Eagle  River  and  for  diversions  of  286  second-feet 

from  intervening  tributaries.     Between  Eagle  and  the  mouth  there  are  decrees 

for  28  second-feet  from  Eagle  River. 
Accuracy. — Owing  to  the  small  number  of  gage  heights  the  records  can  not  be  con- 
sidered better  than  fair. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Eagle  River  at  Eagle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    18a 
Feb.  24a 
Mar.  30 

O.  M.  Wimmer 

do 

do 

do 

Feet. 

0.50 
.95 
.28 

3.60 

Sec.-ft. 

61 

89 

118 

2,690 

July   16 
Sept.  21 
Dec.   22a 

O.  M.  Wimmer 

do 

11.  13.  Waha 

Feet. 
1.40 
.60 
1.00 

Sec.-ft. 
773 
243 
158 

June    8 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  of  Eagle 
[J.  B.  Green, 


River  at  Eagle,  Colo.,  for  1011. 
observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.30 
"".'25" 
"".'22' 

"6."  39" 

1.90 

1.80 
1.70 
1.60 

1.10 
1.00 
1.00 
.90 

.85 

.80 

2 

0.43 

.60 

3         

3.50 
3.70 
3.50 

3.50 
3.70 
3.50 
3.50 

1  00 

4 

.47 

.40 

.60 
.60 

5       

1  00 

6 

.11 

2.60 
2.60 
2.70 

2.80 
2.80 

0.70 
.70 
.60 
.55 
.55 

.55 

7.       

.37 

6.5i" 
""."si" 

.59 

1.00 

8...      

9... 

.35 

.44 

.60 

1.00 

10... 

11 

.30 

.27 

3.50 
3.40 

.60 

1.00 

12... 

13... 

.32 

.28 

.80 
.80 

.70 

.50 

"2."  90" 

3.20 

15... 

.39 

16 

3.20 

1.40 
2.00 

.80 

.50 

.60 
.60 

0.60 
.50 

.29 
""."35' 

18... 

.23 

....... 

3.20 
3.30 

.50 

19... 

3.50 
2.70 

2.70 

.70 

.60 
.58 

.56 
.56 

20 

.22 

.65 

.60 

21 

.75 
.75 

.85 
.95 

3.00 
3.20 

1.20 
1.00 
1.10 

.60 
.60 
.60 

22 

.33 

.60 

1.00 

23 

1.40 

24 

.60 

.60 

25 

2.80 

2.70 

2.40 
2.40 
2.20 
1.90 
1.90 

1.45 
1.50 

1.00 
.90 

.60 

.60 
.70 
.70 
.65 
.60 

26 

.60 
.60 
.60 
.65 
.65 

.70 
.50 

.80 

.26 

1.80 

2.80 
3.00 
3.00 
3.40 

28 

1.35 

1.20 
1.25 
1.10 

.80 

.56 

29 

30.. 

.28 

1.50 

.50 

Note.— Gage  heights  Jan.  17  to  Feb.  27  and  Dec.  3-31  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Eagle  River  at  Eagle,  Colo.,  for  1011, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

60 
60 
65 
65 
65 

65 
65 
65 
65 
65 

70 
70 
70 
70 
70 

75 
75 
75 
75 
75 

89 
89 

89 

89 

95 
95 
95 

125 
120 
108 
102 

97 

95 
90 
95 
100 
105 

115 
116 
118 
114 
110 

106 
103 
100 
98 
97 

117 
137 
131 
126 
121 

116 
111 
113 
116 
118 
132 

146 
161 
163 
165 
162 

158 
153 
168 
181 
185 

190 
195 
200 
205 
210 

210 
220 
230 
240 

275 

325 
550 
775 
835 
900 

960 

1,020 

1,090 

970 

850 

1,180 

1,770 
1,770 
1,860 
1,950 
1,950 

1,960 
1,980 
2,000 
2,020 
2,040 

2,190 
2,340 
2,  450 
2,600 
1,860 

1,860 
1.880 
1,910 
1,930 
1,950 

1 ,  950 
1,950 
2, 130 
2,130 
2,500 
2,530 

2,  550 
2,580 
2,600 
2, 790 
2,600 

2,600 
2, 790 
2,  600 
2, 600 
2,600 

2, 600 
2,500 
2,410 
2, 320 
2,320 

2,320 
2, 320 
2,320 
2,410 
2,260 

2,130 
2, 320 
2,160 

2,010 
1,860 

1,600 
1,600 
1,430 
1,180 
1,180 

1,090 

1,010 

930 

1,260 

"*8i2' 

850 
794 

738 
625 
662 

555 

555 

485 
185 
420 
390 

360 
360 
360 
360 
360 

360 
360 
360 
360 
360 

360 
340 
320 
300 

450 

625 

■is.", 
555 
520 

485 

420 
390 
360 
353 
347 
341 

336 
329 
322 
315 

308 

300 
300 
250 
228 
228 

228 
225 
222 
218 
215 

212 
208 
205 
230 
250 

250 
250 
250 
250 
250 

250 
300 
300 
275 

250 

2i6 

210 
210 

210 
250 
300 
230 
205 

205 
220 
240 

250 
241 

232 
232 
241 
250 
250 

250 
250 
250 

275 
275 
260 

255 
250 
250 
'  250 
250 

245 
246 
250 
250 
250 

250 
250 
250 
250 
250 

250 
250 
250 

250 
250 

250 
250 
247 
244 
241 

238 
235 
232 
230 
230 

225 

2 

225 

3 

225 

4 

105 

5 

105 

6 

190 

7 

190 

8 

190 

9 

190 

10 

190 

11 

175 

12 

175 

13 

175 

14 

175 

15 

175 

16 

160 

17 

160 

18 

61 

160 

19 

160 

20 

160 

21 

158 

22 

158 

23 

158 

24 

150 

25 

150 

26 

140 

27 

140 

28 

140 

29 

140 

30 

140 

31 

140 

1 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.  Discharge  interpolated  for  days 
for  which  gage  heights  are  missing  except  certain  days  in  May,  July,  and  October.  Discharge  for  Feb- 
ruary and  December  determined  from  measurements,  using  gage  heights  indirectly. 
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Monthly  discharge  of  Eagle  River  at  Eagle,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
dotal  in 
acre-feet). 


Accu- 
racy. 


January 

February 

March 

April 

May  1  and  6-31 

June 

July,  12  days. . 

August 

September 

October  8-31 . . . 

November 

December 


95 

137 

1,090 

2,600 

2,790 

1,260 

625 

336 

300 

255 

225 


90 
146 
1,180 
1,180 
555 
300 
205 
210 
230 
105 


a  60.0 
74.8 

111 

403 
2.020 
2,  250 

842 

406 

258 

239 

246 

165 


3,690 

4,150 

6,820 

24.000 

108, 000 

134,000 

20,  000 

25,000 

15,  400 

11.400 

14,600 

10, 100 


The  period . 


377, 000 


a  Estimated  from  discharge  measurement. 
HOMESTAKE  CREEK  AT  RED  CLIFF,  COLO. 

Location. — In  sec.  30,  T.  6  S.,  R.  80  W.,  one-fourth  mile  above  the  mouth  of  the  creek 
and  three-fourths  of  a  mile  from  Red  Cliff;  below  all  tributaries. 

Records  available. — January  8,  1911,  to  December  31,  1911. 

Drainage  area. — 64  square  miles  (measured  from  topographic  sheet). 

Gage. — Vertical  staff. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  by  wading  near  by. 

Winter  flow. — Ice  causes  backwater,  and  discharge  measurements  are  made  to 
determine  the  winter  flow. 

Diversions. — There  are  court  decrees  for  diversions  of  1.2  second-feet  from  Home- 
stake  Creek. 

Accuracy. — Data  obtained  at  this  station  are  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Homes  take  Creek  at  Red  Cliff,  Colo.,  in  1911. 


Date. 

Hydrographcr. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographcr. 

Gage 
height. 

Dis- 
charge. 

Jan.     8« 
Feb.   10a 
Mar.  29 

Russell  and  Wimmcr... 

O.  M.  Wimmcr 

do 

Feet. 

0.70 
.70 
.65 

Sec.-ft. 
6.6 
10.4 
17.4 

July    14 
Sept.  19 
Dec.  23a 

O.  M.  Wimmor 

do 

H.  B.  Waha 

Feet. 

1.60 

.60 

.50 

Sec. -ft. 
12.2 
17.1 
12.4 

a  Ice  conditions. 
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Daily  gage  height,  in  feet, 


of  Homestakc  Creek  at  Red  Cliff,  Colo.,  for  1911. 
[S.  D.  Ackley,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.0 
------ 

1.3 
....... 

1.85 

1.85 

1.75 

1.8 

2.4 

2.7 
3.0 
3.1 
3.3 
3.1 

3.35 

3.3 

3.25 

2.2 
"2."  85' 

1.3 
1.2 
1.0 

0.7 

2 

0.6 

0.6 

3 

4 

.6 

.7 

'.Q 

.7 

5 

3.6 

3.6 
3.7 

•*3.T" 

3.2 

2.85 

1.0 

1.8 

6 

7 

2.7 
3.0 

1.0 
.9 

7 

8 

0.7 

.6 

.7 

9 

0.6 

1.3 
1.25 

1.1 

10 

0.7 

.8 

.5 
.5 

1.0 

1.0 
.9 

2.05 

2.0 
1.9 

11         

1.1 

.6 

12 

2.3 

2.6 

"3.4" 
3.05 
3.9 

3.6 
3.0 

3.25 
3.5 

3.25 

3.2 

2.9 

2.8 

13 

.6 
.6 
.6 

.9 

.8 

.7 

5 

1.6 

"  'i.'o' 

15 

.5 

1.3 

2.95 

2.9 

2.95 

3.2 

3.25 

2.75 

"i'.i" 

2.3 
2.55 

2.8 

3.0 

2.7 

3.0 

3.15 

3.3 

3.15 

.7 

16 

.5 

"".b" 

.5 
.5 
1.0 
.6 
.6 

1.0 
1.05 
1.4 
1.5 

1.7 
1.95 

1.85* 
1.8 

1.7 
2.25 
2.6 
2.5 

1.8 
1.7 

18 

.6 
.6 

19 

.6 

.5 

20 

1.7 

1.7 
2.0 

21 

.5 

22 

23 

.5 

24 

2.0 

.7 

25 

.6 

.6 

26 

2.3 
2.3 

1.9 
1.8 

.45 

27 

.45 

28 

.7 

.45 

.65 
.6 

2.4 
2.25 

.8 

30 

.8 

.7 

.45 

1.4 

Note.— Gage  heights  Jan.  1  to  Mar.  7,  Mar.  23,  and  from  Dec.  1  to  31,  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Homestakc  Creek  at  Red  Cliff,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
12 
15 
15 

15 
16 
17 
18 
15 
30 

45 
56 
67 
79 

72 

64 
56 
52 

48 
45 

45 
35 
50 
64 
79 

62 
45 
50 
93 
107 

140 
189 
178 
168 

158 

140 
262 
370 
335 

252 

168 
168 
149 
158 
305 

405 
510 
550 
630 
550 

412 
275 
370 
431 
492 

475 
492 
590 
610 
418 

312 
225 
275 
348 
440 

510 
405 
510 
570 
630 
570 

650 
630 
610 
682 
755 

755 
800 
735 
670 
590 

616 
642 
670 
530 
890 

755 
510 
560 
610 
710 

610 
590 
475 
440 
358 

275 
275 
290 
305 
262 

250 
354 
458 
458 

458 

432 
405 
510 
361 

212 

200 
178 
150 
122 
134 

146 
158 
140 
140 
140 

140 
200 
200 
200 
189 

178 
158 
142 
125 
109 
93 

79 
67 
45 
45 
45 

45 
45 
35 
42 
49 

56 
53 
50 
48 
45 

44 
43 
42 
41 
40 

39 
38 
37 
36 
34 

32 
30 
28 
27 
26 
25 

24 
23 
22 
21 
20 

19 
18 
16 
15 
15 

15 
15 
15 
15 
15 

15 
15 

1.-, 
15 
15 

16 
16 
17 

18 
19 

19 
20 
20 
24 
27 

53 

79 

105 

132 

158 

138 
119 
99 
79 
73 

56 
46 
35 
27 
24 

20 
20 
19 
18 
18 

17 
16 
16 
15 
15 

15 
15 
15 
15 
15 
15 

15 
15 
15 
15 

15 

15 
15 
15 
15 
16 

17 
18 
19 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

2 

3 

4 

5 

6 

8 

6.6 

9 

10... 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

12 

24 

25 

26 

27 

28 

29 

30 

31... 

Note.— Daily  discharge  computed  from  a  well-defined  rating  curve.    Discharge  interpolated  for  days 
for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Homcstake  Creek  at  Red  Cliff,  Colo.,  for  1911. 
[Drainage  area,  64  square  miles] 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September . 
October. .. 
November. 
December. 


The  year . 


Discharge  in  second-feet. 


Maximum. 


30 
370 
630 
S90 
510 

79 

27 
158 

20 


Minimum. 


149 
262 
93 
25 
15 
15 
15 


Mean. 


a  8.0 

a  10.0 

12.0 

114 

418 

575 

230 
42.3 
18.0 
48.0 
18.2 
a  13.0 


Per 
square 
mile. 


0.125 

.156 

.187 

1.78 

6.53 

8.98 

3.59 

.661 

.281 

.750 

.284 

.203 


125 


1.95 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.14 
.16 
.22 

1.99 

7.53 
10.02 

4.14 
.76 
.31 
.86 
.32 
.23 


26.68 


Total  in 
acre-feet. 


492 

738 

6,780 

25, 700 

34,200 

14, 100 

2,600 

1,070 

2,950 

1,080 

799 


91,000 


Accu- 
racy. 


a  Estimated  from  discharge  measurements,  comparison,  and  climatologic  data. 
GORE  CREEK  NEAR  MINTTJRN,  COLO. 

Location. — In  sec.  22,  T.  5  S.,  R.  81  W.,  200  feet  above  the  mouth  of  the  creek,  1  mile 

northwest  of  Minturn.     Nearest  tributary,  Willow  Creek,  enters  2  miles  above  the 

station. 
Records  available.— July  15,  1911,  to  December  31,  1911. 
Drainage  area. — 98  square  miles  (measured  from  Forest  atlas). 
Gage. — Inclined  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements. — Made  from  the  railroad  bridge  near  by  during  high 

water  and  by  wading  during  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  winter  months;  discharge  measurements 

are  made  to  determine  the  winter  flow. 
Diversions. — There  are  court  decrees  for  diversion  of  5.7  second-feet  from  Gore 

Creek,  and  2.5  second-feet  from  a  tributary  entering  above. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Gore  Creek  near  Minturn,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Cage 
height. 

Dis- 
charge. 

July   15 

O .  M.  Wimmer 

Feet. 
1.70 
1.10 

1.35 

Sec.-ft. 
166 

Sept.  20 
Dec.  22a 

do 

46.3 

11.  B.  Waha 

20.2 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Gore  Creek  near  Minturn,  Colo. 

for  1911. 

[G.  W.  Gustafson,  observer.] 


July. 

September. 

October. 

November. 

December. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

2 

3 

4 

1.2 

58 

5 

1.6 

6 

1.4 
1.3 

98 

78 

7 

1.0 

26 

8 

9... 

1.0 
1.0 

26 
26 

1.7 

10 

1.25 

68 

11 

12.... 

1.2 
1.2 

58 
58 

13... 

14. 

1.3 

1.9 

15.   .. 

1.7 

166 

16 

1.9 

17 

18. 

1.1 

41 

19.... 

20. 

1.1 

41 

21 

22 

1.5 

1.35 
1.0 

23. 

1.1 

41 

24... 

.95 

22 

25.... 

1.0 

26 

26 

27.. 

1.0 

26 

28.... 

1.1 

41 

29. 

30. 

1.3 

1.0 

26 

31 

Note.— Gage  heights  Nov.  14  and  22  and  from  Nov.  30  to  Dec.  31  affected  by  ice. 
mined  from  a  fairly  well  defined  rating  curve. 

BEAVER  CREEK  AT  AVON,  COLO. 


Daily  discharge  deter- 


Location. — On  highway  bridge  in  sec.  12,  T.  5  S.,  R.  82  W.,  300  feet  above  mouth  of 

creek.     Nearest  tributary,  a  small  stream  that  enters  from  the  west  1J  miles  above 

the  station. 
Records  available. — February  25,  1911,  to  December  31,  1911. 
Drainage  area. — 15  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements.— Made  by  wading  except  during  flood  stage,  when  they 

are  made  from  bridge. 
Winter  flow. — Practically  no  backwater  from  ice  at  this  station. 
Diversions.— There  are  court  decrees  for  diversions  of  12  second-feet  from  Beaver 

Creek  above  the  station. 
Accuracy. — Results  are  fairly  good. 
Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service. 

Discharge  measurements  of  Beaver  Creek  at  Avon,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  25 
Mar.  30 
July   15 

O.  M.  Wimmer 

do 

do 

Feet. 

0.38 

.40 

.68 

Sec. -ft. 
4.6 
5.0 
11.8 

Sept.  20 
Dec.  22 

1     Feet. 

O.  M.  Wimmer 0.56 

11.  15.  Waha .40 

Secft. 
7.5 
4.3 

8174°— wsr  309—14- 
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Daily  gage  height,  in  feet,  of  Beaver  Creek  at  Avon,  Colo.,  for  1911. 
[I.  T.  Starbuck,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.40 

0.70 

.65 

".72 

.85 

.98 
1.10 
1.20 
1.32 
1.35 

1.15 
1.10 
1.20 
1.20 
1.45 

1.50 
1.50 
1.50 
1.60 

1.62 
1.65 
1.60 
1.65 
1.70 

1.65 
1.70 
1.70 
1.70 
1.60 

0.70 
.80 
1.20 
1.20 
1.20 

1.50 
1.30 
1.15 
1.05 
1.00 

.90 
.80 
.70 
.70 
.60 

.60 
.60 
.60 
.70 
.70 

.70 
.70 
.70 
.70 

0.60 
.60 
.60 
.55 
.45 

.30 
.12 
.04 
.00 
.25 

.12 
.18 
.10 
.10 
.10 

.10 
.10 
.10 

0.40 
.40 
.40 
.50 
.50 

0.60 

"".'go' 

0.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 

.45 
.30 
.30 

""46" 

.40 
.40 
.40 

"".'46' 

.40 
.40 

"".'46 
.40 

.40 
.40 
.40 
.40 
.40 

2 

•     0.40 

3 

.50 

.40 

4   .. 

0.33 

.40 

5 

.45 

.40 

6 

.40 

7 

.25 

'".'so' 

'".'46' 
.40 
.40 

.40 

"".'56' 
.50 

.50 
.50 
.50 

.60 
.60 
.60 

.60 

.50 
.50 
.50 
.50 
.50 

""."56' 
.50 
.50 
.40 

.40 
.40 
.40 
.40 
.40 

.40 
.50 
.50 
•  .50 
.50 
.50 

8 

.40 

9 

.40 

10 

.40 

11 

.35 

.40 

12 

.40 

13 

.40 

.40 

14 

.40 

15 

.40 

.40 

16 

.40 

17 

.40 

18 

.30 

'".'45' 
.45 

.42 
.60 
.55 
.58 
.56 

.60 
.65 

!70 

.40 

19... 

.40 

20 

.20 

.40 

"".'60' 
.55 
.50 

.50 

.56 

""."56" 
.50 
.50 
.50 

.40 

.40 

21 

.40 

22 

1.20 

'"i.'6o" 

1.50 

.40 

23 

.33 

.40 

24 

.40 

25 

0.38 

.40 

.40 

26 

1.60 
1.50 
1.50 
1.50 
1.50 
1.62 

1.00 

1.00 
1.00 
1.00 
.80 

.60 
.60 
.60 
.60 
.65 
.60 

.40 

27 

.40 

28 

.40 
.40 
.40 
.40 

'".SO 
.55 

.40 

29 

.40 

30 

.40 

.40 

31 

Daily  discharge, 

in  second-feet, 

of  Beaver  Creek  at  Avon,  Colo.,  for 

1911. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.0 
4.0 
3.9 
3.8 
3.6 

3.3 
3.0 
3.3 
3.6 
3.8 

4.0 
4.0 
3.9 
3.8 
3.7 

3.6 
3.5 
3.5 
3.5 
3.6 

3.7 

3.8 
3.8 

4.2 
4.5 

1.5 
1.5 
4.5 
4.5 
4.5 
■    4.5 

4.5 
5.5 
6.5 
6.0 
5.5 

5.8 
6.2 
6.5 
6.1 
5.7 

5.3 
4.9 
4.5 
4.5 
4.5 

4.8 
5.0 
5.2 
5.5 
5.5 

4.9 
9.0 
7.8 
8.5 
8.0 

9.0 
11 
12 
12 
12 

12 
11 
12 
13 
20 

29 
38 
47 
58 
61 

42 
38 

47 
47 
72 

77 
77 
77 
88 
74 

61 
47 
57 
67 
78 

88 
77 
77 
77 

90 

90 
94 
88 
94 
100 

94 
100 
100 
100 

88 

88 
88 
88 
88 
88 

88 
88 
88 
88 
88 

88 
88 
88 
77 
54 

30 
30 
30 
30 
17 

12 
17 

47 
47 

47 

77 
56 
42 
34 
30 

23 
17 
12 
12 
9.0 

9.0 
9.0 
9.0 

12 

12 

12 
12 
12 
12 
10 

9.0 
9.0 
9.0 
9.0 
11 
9.0 

9.0 
9.0 
9.0 

7.8 
5.5 

3.5 
2.1 
1.7 
1.5 
3.0 

2.1 
2.4 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.2 
2.5 

4.5 
6.7 
9.0 

7.8 
6.5 

6.5 
5.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
6.5 
6.5 

5.8 
5.2 
4.5 
4.5 
4.5 

4.5 
5.2 

5.8 
6.5 
6.5 

6.5 
6.5 
6.5 
7.2 
8.0 

7.2 
6.5 
6.5 
6.5 
6.5 

4.5 
5.2 
5.8 
6.5 
7.8 

9.0 
9.0 
9.0 
9.0 

9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

5.5 
3.5 
3.5 
4.0 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 

2 

4.5 

3 

4.5 

4 

4.5 

5 

4.5 

6 

4.5 

7 

4.5 

8 

4.5 

9 

1.5 

10 

4.5 

11 

4.5 

12 

4.5 

13 

4.5 

14 

4.5 

15 

4.5 

16 

4.5 

17 

4.5 

18 

4.5 

19 

4.5 

20 

4.5 

21 

4.5 

22 

4.5 

23 

4.5 

24 

4.5 

25 

4.3 

4.5 

26 

4.5 

27 

4.5 

28... 

4.5 

29 

4.5 

30 

4.5 

31 

4.5 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  interpolated  for 
days  for  which  gage  heights  are  missing. 
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Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January . . . 
February. . 
March..'... 

April 

May 

June 

July 

August 

September . 
October . . . 
November. 
December . 


4.5 
12 

90 
100 

77 
9.0 
8.0 
9.0 
6.5 
4.5 


3.0 
4.5 

11 

17 
9.0 
1.5 
4.5 
4.5 
3.5 
4.5 


a  4. 00 
«4.00 
3.88 
6.74 
56.0 
78.7 
20.9 
4.45 
5.91 
6.86 
5.12 
4.50 


246 

222 

239 

401 

3,440 

4,680 

1,290 

274 

352 

422 

305 

277 


The  year . 


100 


16.8 


12, 100 


a  Estimated. 
BRUSH  CREEK  AT  EAGLE,  COLO. 

Location. — At  railroad  bridge  in  sec.  6,  T.  5  S.,  R.  84  W.,  three-fourths  of  a  mile  west 
of  Eagle  and  300  yards  above  the  mouth  of  the  creek.  Nearest  tributary  a  small 
stream  that  enters  from  the  south  half  a  mile  above  the  station. 

Records  available. — January  1,  1911,  to  December  31,  1911. 

Drainage  area. — 146  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  footbridge  and  by  wading  near  by. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  months.  Measurements 
are  made  to  determine  the  discharge. 

Diversions. — There  are  court  decrees  for  diversions  of  115  second-feet  from  Brush 
Creek,  and  27  second-feet  from  tributaries— all  above  the  station. 

Accuracy. — Although  gage  heights  are  scattering,  good  results  have  been  obtained  by 
means  of  comparison  with  flow  at  other  streams  and  from  climatologic  data. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Brush  Creek  at  Eagle,  Colo.,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    18 
Feb.  24 

O.  M.  Wimmer 

do.. 

Feet. 

0.31 
.43 
.36 

1.10 

Sec.-ft. 
34.8 
41.5 
33.4 
165 

July   15 
Sept.  21 
Dec.  21  a 

O.  M.  Wimmer 

...do 

Feet. 

0.60 

.52 

.55 

Sec.-ft. 
61.6 
50.1 

Mar.  30 
June    9 

do 

do 

H.  B.  Waha 

33.0 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  of  Brush  Creek  at  Eagle,  Colo.,  for  1911. 
[J.  B.  Green,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.70 

0.32 

0.60 

2 

0.39 

0.40 

.64 
.55 
.58 

3.. 

0.43 

0.70 

.72 
.76 

.75 
.75 

.20 

0.35 

.58 

1.20 

4.. 

0.70 

5 

.61 
.65 

1.20 

6 

.32 

.79 

.00 
-.10 

7... 

.35 

.35 
.35 
.35 

1.20 

8 

.40 

.32 
.38 
.32 

.79 
.80 
.83 

.50 
""56" 

9 

1.20 
1.10 

1.03 

.  63 

10 

.45 

.30 

.53 

.48 

11 

-.20 

.61 

1.20 

12 

13 

.87 

1.00 

.50 
.54 

.59 

14 

.39 

.32 

15 

.32 

.90 

1.00 
.90 

.60 

.60 
.60 

u 1 

.38 
.33 
.32 
.32 
.33 

.33 

17 

.32 

.00 

-.30 

.50 

18 

0.31 

.73 

19 

.70 
.70 

.70 

.00 
.00 

.00 

.30 

.52 
.40 

.50 
.50 

.51 
.54 
.50 

.56 

20 ! 

.36 

.71 

21 1 

"".hi 

.54 

.55 

22 

.35 
.40 

.72 

23 

.50 
.43 

.30 

24 

.70 
.70 

.70 
.70 

.58 
.55 

25 

.71 

.60 

.20 
.40 

.54 

26 

.54 

27. 

.40 
.35 

.72 

.35 

"".67 

.70 

.60 

.50 

28 

.60 
.50 
.50 
.40 

29 

.80 

.68 

.55 
.62 

30 

.32 

.38 

.60 

31 

Note.— Gage  heights  affected  by  ice  Feb.  23,  24,  27,  and  from  Dec.  3  to  31. 

Daily  discharge,  in  second-feet,  of  Brush  Creek  at  Eagle,  Colo.,  for  1911, 


Day. 


1 
2 
3 
4 

5 

6 

7 
8 
9 

10 

11 
12 
13 
U 
15 

16 

17 

18 
19 
20 

21 
22 

23 
24 

2.3 

26 
27, 

28 
29 

30 
31 


Jan. 


Feb. 


Mar. 


Apr.     May.     June.     July 


77 
81 
85 
88 
91 

94 
94 
94 
96 
102 

105 
108 
110 
114 
117 

107 
97 

87 


84 
80 
77 
81 
88 

87 

87 

140 

192 

165 

148 
144 
140 
140 
140 

117 
100 
83 
81 

79 

80 
81 
80 
80 


77 


.-,«■, 


Aug. 


Sept. 


Oct.     Nov.    Dec 


Note.— Discharge  determined  from  a  fairlv  well  denned  rating  curve.    Discharge  Jan.  1  to  17  esti- 
mated at  35  second-feet.    Discharge  interpolated  for  days  for  which  gage  heights  are  missing. 


NO   NAME   CKEEK  BASIN. 
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Monthly  discharge  of  Brush  Creek  at  Eagle,  Colo.,  for  1911. 
[Drainage  area,  120  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.       Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January... 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December . 


The  year. 


38 
44 
53 
76 
117 
L92 
68 
38 
62 
65 
70 


35.3 
36.6 

39.0 
40  4 
90.4 

101 
58.7 
18.7 
40.9 
52.7 
59.2 

a  33 


50.5 


2,170 
2,030 
2,400 
2,400 
5,560 
6,010 
3,G10 
1,150 
2,430 
3,240 
3,520 
2,030 


30,  GOO 


a  Estimated  from  discharge  measurements. 


NO    NAME    CREEK   BASIN. 
NO  NAME  CREEK  NEAR  GLENWOOD  SPRINGS,  COLO. 


>  W.,  4  miles  from  Glen  wood  Springs,  and  1|  miles 
Nearest  tributary,  a  small  stream  that  enters  some 


Location. — In  sec.  5,  T.  5  S.,  R. 

above  the  mouth  of  the  creek. 

distance  below  the  station. 
Records  available. — January  5,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 
Channel. — Practically  permanent. 

Discharge  measurements. — Made  by  wading  near  by  or  from  footbridge. 
Diversions. — No  water  is  diverted  above  the  station,  but  the  records  do  not  represent 

the  natural  run-off  of  the  drainage  basin,  as  about  half  the  run-off  of  Grizzly  Creek 

is  diverted  into  No  Name  Creek  above  the  station.    A  short  distance  below  the 

station  are  the  head  works  of  the  Glen  wood  Light  &  Water  Co.  canal  which  has  a 

decree  for  12  second-feet. 
Accuracy. — As  the  station  has  not  yet  been  completely  rated,  estimates  of  discharge 

can  not  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service  and  the  Glen  wood  Light  &  Water  Co. 

Discharge  measurements  of  No  Name  Creek  near  Glenwood  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feet. 
2.35 
2.32 
2.43 

Sec.-ft. 
19.6 

Feb.  22 

19.0 

Dec.   20 

H.  B.  Waha                                                            

28.4 

Slight  ice  etlect. 
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Daily  gage  height,  in  feet,  of  No  Name  Creek  near  Glenwood  Springs,  Colo.,  for  1911. 

[0.  O.  V.  Harm,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.35 
2.40 
2.35 

2.35 
2.34 

"2.2,Y 

"2."  47" 
2.55 
2.60 
2.56 

2.55 
2.54 
2.53 
2.52 
2.52 

2.51 
2.51 
2.50 
2.50 
2.50 

2.49 

2.51 
2. '52 
2.54 
2.57 

2.59 
2.61 
2.64 
2.66 
2.67 

2.68 
2.69 
2.70 
2.72 
2.70 

2.68 
2.65 
2.64 
2.69 
2.80 

2.85 
2.87 
2.  93 
3.07 
3.01 

2.99 
2.83 
2.91 
2.90 
3.00 

3.00 
3.10 
3.10 
3.15 

3.10 

3.05 
3.05 
3.15 
3.20 
3.25 

3.45 
3.40 
3.40 
3.50 
3.50 
3.55 

3.57 
3.60 
3.61 
3.70 
3.75 

3.80 
3.85 
3.81 
3.87 
3.83 

3.79 
3.75 
3.89 
3.  SO 
3.79 

3.65 
3.55 
3.45 
3.50 
3.45 

3.55 
3.40 
3.25 
3.15 
3.05 

2.99 
2.95 
2.90 
2.89 
2.88 

2.83 

2.83 
2.87 
2.81 
2.80 

2.77 
2.73 
2.70 
2.69 
2.55 

2.63 
2.60 
2.60 
2.60 
2.57 

2.55 
2.57 
2.53 
2.55 
2.53 

2.51 
2.61 
2.55 
2.49 
2.47 

2.46 
2.46 
2.45 
2.57 
2.56 
2.55 

2.55 

2.55 
2.51 
2.49 
2.47 

2.45 
2.4.5 
2.43 
2.43 
2.43 

2.45 
2.45 
2.44 
2.43 
2.42 

2.40 
2.39 
2.50 
2.50 
2.51 

2.52 
2.50 
2.51 
2.50 
2.49 

2.47 
2.46 
2.45 
2.45 
2.45 
2.43 

2.43 
2.51 
2.55 
2.53 
2.51 

2.  51 

2.50 
2.49 
2.49 
2.49 

2.47 
2.48 
2.49 
2.49 
2.51 

2.49 
2.47 
2.45 
2.44 
2.45 

2.43 
2.19 
2.19 
2.20 
2.51 

2.55 
2.57 
2.59 
2.57 
2.75 

2.73 
2.65 
2.63 
2.63 
2.15 

2.85 
2.75 
2.71 
2.69 
2.65 

2.63 
2.63 
2.63 
2.  63 

"2. 53* 
2.55 
2.55 
2.57 

2.57 
2.59 
2.59 
2.57 
2.55 
2.53 

2.54 
2.55 
2.51 
2.40 
2.53 

2.53 
2.44 
2.55 
2. 54 
2.53 

2.49 
2.45 
2.59 
2.55 
2.59 

2.55 
2.43 
2.51 
2.53 
2.52 

2.53 
2.53 
2.43 
2.45 
2.49 

2.51 
2.50 
2.49 
2.73 
2.53 

2.51 

2 

2.50 

3 

2.50 

4... 

2.50 

5 

2.35 

2.40 
2.00 
2.35 
2.35 
2.40 

2.55 
2.60 
2.70 
2.70 
2.35 

2.35 
2.35 
2.35 
2.35 
2.35 

2.40 
2.35 
2.35 
2.35 
2.35 

2.35 

2.40 
2.35 
2.35 
2.35 
2.40 

2.50 

6 

2.48 

7... 

2.50 

8 

2.50 

9 

2.48 

10 

2.48 

11 

2.50 

2.48 

12 

2.48 

13 

2.49 

14 

"*2."  3o' 

2.45 

2.47 

15 

2.49 

16 

2.48 

17 

2.46 

18 

2.42 

2.45 

19 

2.44 

20 

2.40 

2.43 

21 

2.44 

22 

2.32 

2.43 

23 

2.42 

24 

2.43 

25 

2.41 

26 

2.43 

27 

2.36 

2.41 

28 

2.43 

29 

2.43 

30 

2.42 

31 

GLENWOOD  LIGHT  &  WATER  CO.'S  FLUME  NEAR  GLENWOOD  SPRINGS,  COLO. 

Location. — In  sec.  32,  T.  5  S.,  R.  88  W.,  60  feet  below  the  headgate  of  the  flume,  and 

about  4  miles  from  Glenwood  Springs. 
Records  available. — January  1  to  December  31,  1911. 
Gage. — Vertical  staff. 

Channel.— As  this  station  is  in  a  flume  the  channel  should  be  practically  permanent. 
Discharge  measurements. — Made  from  top  of  flume. 
Diversions. — No  water  is  diverted  above  the  station  so  far  as  known. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  the  Glenwood  Light  &  Water 

Co. 

Discharge  measurements  of  Glenwood  Light  &  Water  Co.' s  flume  near  Glenwood  Springs, 

Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feet.     !   Sec.-ft. 
1.05              18.2 

Feb.  22 

.do..                                         

1.20              19.3 
1.20              15.9 

Dec.   20 

H.  B.  Waha                                 

ROARING  FORK  BASIN. 
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Daily  gage  height,  in  feet,  of  Glenwood  Light  &  Water  Co.' s  flume  near  Glenwood  Springs, 

Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.07 
1.07 
1.07 

1.04 
1.04 

"i'.m 

"i'.io 
1.11 

1.12 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.09 
1.09 
1.08 

1.08 
1.08 
1.09 
1.10 
1.10 

1.10 
1.11 
1.11 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.13 
1.12 

1.11 
1.11 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.11 
1.12 
1.12 
1.12 

1.12 
1.10 
1.10 
1.12 
1.12 

1.12 
1.11 
1.12 
1.12 
1.11 

1.12 
1.11 
1.11 
1.10 
1.11 

1.08 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.11 
1.11 
1.12 
1.12 
1.11 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.11 

1.11 
1.11 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
.75 
.75 
.80 

1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.13 

1.12 
1.12 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 

"i."2o" 

1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 

2 

1.20 

3 

1.20 

4 

1.20 

5 

1.05 

1.07 
1.01 
1.07 
1.07 
1.07 

1.09 
1.09 
1.09 
1.09 
1.05 

1.05 
1.05 
1.07 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 

1.07 

1.07 
1.07 
1.07 
1.07 
1.07 
1.07 

1.20 

6 

1.20 

7 

1.20 

8 

1.20 

9 

1.20 

10 

1.20 

11 

1.19 

1.20 

12 

1.20 

13 

1.20 

14 

1.20 

15 

1.10 

1.20 

16 

1.20 

17 

1.20 

18 

1.12 

1.20 

19 

1.20 

20 

1.15 

1.20 

21 

1.20 

22.... 

1.05 

1.20 

23.... 

1.20 

24 

1.20 

25 

1.15 

26 

1.15 

27 

1.05 

1.15 

28 

1.20 

29*. 

1.20 

30 

1.20 

31 

ROARING   FORK    BASIN. 
ROARING  FORK  AT  ASPEN,  COLO. 

Location.— In  sec.  7,  T.  10  S.,  R.  84  W.,  at  Aspen;  above  Castle,  Maroon,  and  Hunter 
creeks. 

Records  available.— January  1,  1911,  to  December  31,  1911. 

Drainage  area.— 109  square  miles  (measured  from  topographic  sheet). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  by  wading  except  during  high  water  when  they 
are  made  from  bridge  near  gage. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  winter  flow. 

Diversions.— The  Salvation  ditch,  which  has  a  decree  for  42  second-feet,  diverts 
water  above  the  station  from  the  middle  of  May  to  the  middle  of  September. 

Accuracy.— Fairly  good  results  have  been  obtained  at  this  station. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements 

of  Roaring  Fork  at  Aspen,  Colo.,  in  1911. 

Date. 

Hydrographer. 

Gage        Dis- 
height.    charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.      la 
Feb.  15 
Apr.     2 

Russell  and  Wimmer. . 

O.  M.  Wimmer 

do 

Feet. 

0.70 

.00 

.40 

Sec. -ft. 
31.7 
25.3 
72.4 

July   21 
Sept.  25 
Dec.   26a 

O.  M.  Wimmer 

do 

d0 

Feet. 

1.70 

.50 

.70 

Sec. -ft. 
311 
67.6 
25.1 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  of  Roaring  Fori  at  Aspen,  Colo.,  for  1911. 
[S.  C.  Swearengin,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 

.7 
.7 
.9 
.7 

.6 
.5 
.6 
.6 

.5 

.4 
.3 

.3 
.5 
.2 

0.1 

.1 
.0 
.0 

.1 

.2 
.2 
.2 
.2 
.2 

.2 
.0 
.1 
.1 
.0 

.0 
.0 

.1 

.0 

.1 

.1 
.1 
.1 
.1 

.0 

.1 
.1 

.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 

.0 
.2 
.1 
.2 
.3 
.3 

"6.T" 

.4 
.5 
.4 

.4 
.4 
.4 
.4 
.3 

.3 
.2 
.1 
.2 
.3 

.3 
.2 
.2 

.2 

.  5 

.  7 
.7 

.8 

.8 

.9 
1.0 
1.2 

1.2 
1.05 

1.0 

.9 

.9 

1.0 

1.4 

1.7 

1.8 
2.0 

2.2 
2.0 

1.7 

3.0 
3.1 
3.0 
3.3 
3.3 

3.4 
3.3 
3.6 
3.5 
3.2 

2.2 

2.0 

0.4 
.4 

2  . 

0.3 

1.7 

3 

2.6 

4  .. 

.4 

1.7 

6     

1.3 

2.3 

2.3 

1.9 

0.8 

.8 
.  7 
.8 

8 

.3 
.2 
.2 

.2 

.4 
.4 
.4 

.4 

9 

1.0 

10 

11 

12... 

1.4 

13 

1.7 
1.7 
1.9 

1.9 

2.0 
2.1 
2.3 
2.0 

1.8 
1.7 

""i.T 

2.0 

2.3 
2.1 
2.3 
2.5 
2.4 
2.7 

3.55 
3.4 
3.5 

""3.'6" 

"s.'i" 

3.1 

3.1 
3.2 
3.2 
3.1 

.8 
.6 
.6 

.4 

14... 

0.9 

15... 

1.7 

1.8 
2.3 

1.7 

16 

.8 

.2 
.2 
.7 
.2 

.2 
.1 
.2 

1.5 

18 

1.7 

.7 
.7 

.4 

19 

*".*6' 

.7 

20 

.4 

21 

1.7 

22. 

.6 
.7 

.3 
.4 
.6 

23 

1.4 

24... 

.8 

.8 

.7 

25 

.5 

26 

.1 
.2 
.2 

!o 

.1 

2.4 
2.4 

.7 

.4 

28  . 

.6 

.5 

29... 

.6 

.5 

30 

.4 

.3 

31 

.4 

Note.— Gage  heights  from  Jan.  1  to  Mar.  14,  Nov.  13  to  15,  Nov.  24,  and  Dec.  1  to  31  affected  by  ice. 
Daily  discharge,  in  second-feet,  of  Roaring  Fork  at  Aspen,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

32 

25 
25 
25 
27 

27 

30 
30 
30 
30 
30 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

25 
42 
33 
42 
52 
52 

52 
52 
63 

75 
63 

63 
63 
63 
63 
52 

52 
42 
33 
42 
52 

52 
42 
42 
42 

58 

75 
102 
102 
118 
118 

135 
152 
190 
190 
161 

152 
135 
135 
152 
235 

310 
335 
390 
450 
390 

310 
310 
310 
310 
360 

360 
390 
420 
480 
390 

335 
310 
335 
360 
390 

480 
420 
480 
540 
510 
600 

690 
720 
690 
780 

780 

815 
780 
885 
850 
750 

750 
809 
868 
815 
850 

770 
690 
705 
720 

720 

720 
750 
750 
720 
615 

510 
510 
480 
450 
420 

390 
480 
570 
550 
525 

500 
480 
480 
440 
400 

360 
350 
340 
325 
310 

335 
480 
310 
310 
310 

310 

130 
130 
125 
125 
120 

120 
118 
118 
102 
118 

118 
118 
118 
118 
118 

118 
110 
102 
102 
105 

108 
111 
114 

118 
118 

102 
97 
92 
88 
76 
63 

63 
63 
63 
63 
60 

58 
55 
52 
42 
42 

42 

52 
52 
54 
56 
58 

60 
62 
63 
63 
63 

63 
63 

63 
63 
63 

63 
63 
63 
63 
63 

58 
52 
63 
63 
63 

63 
63 
63 
63 

63 



60 

2 

60 

3 

60 

4 

55 

5 

55 

6 

50 

7 

50 

8 

50 

9... 

50 

10 

50 

11 

50 

12 

50 

13... 

50 

14... 

"'*88' 

88 
88 
102 
88 
75 

80 
84 
88 
88 
88 

135 
127 

119 
112 
105 
102 
99 

96 
93 
90 
87 
84 

81 

78 
75 
69 
63 
52 

50 

15 

25 

50 

16 

45 

17 

45 

18 

45 

19... 

45 

20 

45 

21 

40 

22 

40 

23.... 

40 

24 

40 

25 

40 

26 

25 

27 

25 

28 

25 

29 

25 

30 

25 

31 

25 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.  Discharge  interpolated  for 
davs  for  which  gage  heights  are  missing  except  for  certain  davs  in  July,  September,  and  October.  Daily 
discharge  for  December  based  ou  measurement  made  December  26. 
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Monthly  discharge  of  Roaring  Fork  at  Aspen,  Colo.,  for  1911. 
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Month. 


January 

February 

March 

April 

May 

June 

July,  21  days 

August 

September,  22  days. 
October,  18  days  . . . 

November 

December 


The  period 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


52 
190 
600 
885 
570 
130 
102 
135 
63 
60 


25 
33 
135 
420 
310 
63 
42 
52 
52 
25 


a  30.0 

a  25.0 

32.9 

80.3 

358 

712 

407 

110 
70.9 
92.6 
60.9 
44.0 


Run-off 
(total  in 
acre-feet). 


1,840 
1,390 
2,020 
4 ,  780 
22,000 
42,  400 
16,900 
6,760 
2,990 
3,300 
3,620 
2,710 


111,000 


Accu- 
racy. 


a  Estimated  from  discharge  measurements. 
ROARING  FORK  AT  GLRNWOOD  SPRINGS,  COLO. 

Location. — On  bridge  500  feet  above  the  mouth  of  the  river  in  Glenwood  Springs. 

Nearest  important  tributary  enters  about  3  miles  above  the  station. 
Records  available.— April  6,  1906,  to  September  30,  1909;  September  21,  1910,  to 

December  31,  1911. 
Drainage  area. — 1,450  square  miles  (Nell's  map  of  Colorado,  1903). 
Gage. — Chain  gage;  location  and  datum  unchanged. 
Channel. — Practically  permanent,  but  rough.     Extremely  high  water  in  Grand  River 

may  cause  backwater  at  the  gage. 
Discharge  measurements. — Made  from  highway  bridge. 
Winter  flow. — Surface  ice  rarely  forms  entirely  across  the  river,  but  slush  and  anchor 

ice  frequently  occur.     Discharge  measurements  sometimes  show  backwater  from 

ice. 
Diversions. — There  are  court  decrees  for  diversions  of  196  second-feet  from  Roaring 

Fork  above  the  station,  and  795  second-feet  from  the  various  tributaries. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should  be 

reliable. 
Cooperation. — Since  1910  the  station  has  been  maintained  in  cooperation  with  the 

United  States  Forest  Service. 


Discharge  measurements  of  Roaring  Fork  at  Glenwood  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gaso 
height. 

Dis- 
charge. 

Feb.  20 
21 
25 

Mar.  11 

O.  M.  Wimmer 

do 

R.H.Fletcher 

Thos.  Grieve 

Feet. 
1.05 
1.05 
1.18 
1.55 
1.61 
3.55 

Sec.-ft. 
333 
349 
426 
607 
639 
3,090 

June  14 
July   17 
Sept.  22 
26 
Oct.    14 
Dec.   19 

W.  B.  Freeman 

O.  M.  Wimmer 

do 

G.H.Russell 

C.  L.  Chat  field 

O.  M.  Wimmer 

Feet. 
5.70 
3.55 
1.75 
1.72 
2.20 
1.35 

Sec.-ft. 

7,770 

3,240 

863 

734 

Apr.     1 

May     7 

O.  M.  Wimmer 

J.  B.Stewart 

1,170 

559 
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Daily  gage  height,  in  feet,  of  Roaring  Fork  at  Glenwood  Springs,  Colo.,  for  1911. 

[H.  H.  French,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.6 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.0 
1.1 

1.2 

"i.2*" 

1.1 

1.15 

1.15 

1.15 

1.1 

1.1 

1.05 

1.1 

1.1 

1.1 
1.1 
1.15 
1.2 

1.3 

1.3 

1.3 

1.75 

1.7 

1.7 

1.35 

1.25 

1.25 

1.3 

1.3 
1.3 
1.3 

"*"i.'3*" 

"i.i" 

1.5 

1.7 
1.75 

"i.66 

1.7 
1.7 

1.7 

1.65 

1.6 

1.55 

1.45 

"'i'.'d' 
1.6 
1.7 
1.95 

2.1 
2.3 
2.0 
2.5 
2.5 

2.55 
2.85 
2.95 
3.2 
2.9 

2.65 

2.5 

2.5 

2.6 

3.0 

3.6 
3.7 
4.2 
4.5 
4.2 

3.8 
3.6 

3.8 

*"*4.'2*" 

4.2 
4.2 
4.4 
4.7 
4.0 

3.7 
3.6 

1 

3.2 
2.9 
2.6 
2.3 

4.4 

3.8 
3.3 

1.55 

2 

1.5 

3 

1.5 

4 

5 

5.5 
5.8 

2.15 

""i.'s" 

1.7 
1.7 
1.7 

1.65 

*"i.'5" 

1.65 
1.5 

1.5 
1.4 
1.45 

1.6 

6 

1.5 

7 

1.3 
1.3 
1.3 
1.4 

1.6 
1.25 
1.2 
1.2 

1.5 

8... 

1.4 

9... 

1.3 

10 

11 

2.4 
2.3 
2.2 
2.2 

2.1 

1.4 

12 

1.3 

13 

14 

5.7 

1.15 

15 

1.8 

16 

1.4 

17 

3.6 

18 

1.75 
1.65 

2.0 
1.9 

1.4 

19 

1.4 

20 

1.3 

21 

1.8 
1.75 
2.0 
1.9 

1.8 

1.9 
2.0 
2.0 
2.1 
2.9 

2.2 

"l.d" 
2.25 

2.0 
1.9 
1.8 
1.8 
1.6 
1.7 

1.5 
1.5 
1.5 
1.4 
1.4 

*""i.55" 

1.2 

22 

23 

.9 
1.1 
1.2 

1.2 
1.1 
1.1 
1.1 
1.4 
1.4 

1.05 

24 

25 

1.2 

1.1 
1.1 
1.1 

1.4 

**"i.3"' 
1.3 
1.4 

1.5 
1.5 

1.4 

20 

1.2 

27 

1.1 

28 

4.4 
4.6 

29 

1.1 
1.3 

1.5 

30 

1.45 

81 

Daily  discharge,  in  second-feet 

,  of  Roaring  Fori  at  Glenwood  Springs,  Colo.,  for  1911. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

350 
350 
350 
350 
350 

350 

480 
480 
480 
540 

680 
450 
420 
420 
405 

390 

375 
360 
345 
330 

310 
290 
270 
365 
420 

420 
365 
365 
365 
540 
540 

680 
420 
420 
420 
305 

305 
305 
305 
315 
305 

420 
420 
420 
305 
392 

392 
392 
3(i5 
305 
340 

305 
352 
340 
380 
420 

365 
305 
305 

305 
305 
305 
392 
420 

480 

480 
480 
790 
750 

750 
510 
450 
450 
480 

480 
480 
480 
480 
480 

510 
540 
010 
575 
540 

510 
480 
480 
540 
610 
610 

750 
790 
780 
770 
755 

740 
725 
715 
750 

750 

750 
715 
680 
645 
575 

645 
715 
680 
750 
950 

1,080 
1,270 
990 
1,500 
1,500 

1,500 
1,900 
2,120 
2,530 
2,040 

1,080 
1,500 
1,500 
1,020 
2,200 

3,250 
3,430 
4,400 
5,010 
4,400 

3, 020 
3,250 
3,020 
4,050 
4,400 

4,400 
4,400 
4,800 
5,430 
4,000 

3,430 
3,250 
3,510 
3,770 
4,030 

4,290 
4,550 
4,800 
5,220 
5,300 
5,400 

2,530 
2,040 
1,020 
1,270 

4,800 

3, 020 
2,710 
2,370 
2,010 
1,710 

1,380 
1,270 
1.170 
1,170 
1,120 

1,080 

1,040 

990 

910 

1,040 

1,170 
1,080 

1,000 

910 

1,220 

990 
910 
830 
830 
680 
750 

045 
698 
750 
935 
1,120 

865 
610 
750 
750 
750 

715 
662 

610 

715 
010 

610 
540 
575 
585 
595 

010 
610 
010 
540 
540 

592 
645 
505 
365 
480 

2 

610 

3 

610 

4 

045 

5 

7,290 
8,030 

680 

6 

610 

7 

610 

8 

540 

9 

480 

10 

510 

11 

540 

12 

4  SO 

13... 

4.'iti 

14 

7,800 

392 

15... 

830 

843 

858 
790 
715 
772 

830 
790 
990 
910 
830 

910 

990 

990 

1,080 

2,040 

466 

16 

540 

17 

3,250 

540 

18... 

510 

19 

540 

20 

4  SO 

21 

420 

22 

450 

23 

480 

24 

510 

25 

540 

26 

420 

27 

305 

28 

488 

29 

610 

30... 

575 

31 

510 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  Jan.  1  to  6 
estimated  at  350  second-feet.    Discharge  interpolated  for  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Roaring  Fori  at  Glenwood  Springs,  Colo.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

September  15-30. 

October 

November 

December 


The  period 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


680 

680 

790 

2,530 

5,430 

2,040 

4,800 

1,120 

680 


270 
315 
365 
645 
1,500 
715 
680 
365 
365 


403 

389 

514 

1,040 

3,820 

948 

1,490 

653 

521 


Run-ofl 
(total  in 
acre-feet). 


24,800 
21,600 
31,600 
61,900 
235,000 
30,100 
91,600 
38,900 
32,000 


568, 000 


Accu- 
racy. 


HUNTER  CREEK  AT  ASPEN,  COLO. 

Location. — On  the  railroad  bridge  in  Aspen,  in  sec.  7,  T.  10  S.,  R.  84  W.,  about  500 
feet  above  the  mouth.     No  tributary  enters  within  several  miles  of  the  mouth. 

Records  available. — February  17  to  December  31,  1911. 

Drainage  area. — 42  square  miles  (measured  from  topographic  sheet). 

Gage. — Vertical  staff. 

Channel. — Shifting  after  high  water. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  flow. 

Diversions. — During  a  portion  of  the  time  the  Roaring  Fork  Light  &  Power  Co. 
diverts  water  above  the  station.  There  is  a  court  decree  for  a  diversion  of  15 
second-feet  above  the  station. 

Accuracy. — Fair,  for  period  covered. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Hunter  Creek  at  Aspen,  Colo.,  in  1911. 


Dale. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  17 
Apr.     2 
July   20 

O.  M.  Wimmer 

do 

do 

Feet. 
0.60 
1.00 
1.30 

Sec.-ft. 

4.1 

19.2 

41.2 

Sept.  25 
Dec.  26 

O.  M.  Wimmer 

do 

Feet. 

0.62 

.30 

Sec.-ft. 

9.2 

<»3.0 

a  Discharge  estimated.    Ice  conditions. 

Daily  gage  height,  in  feet,  of  Hunter  Creek  at  Aspen,  Colo.,  for  1911. 

[N.  S.  Ashlock,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.6 

2.7 
2.8 
2.8 
2.7 
2.9 

2.6 
2.5 
2.6 
2.5 
2.1 

0.4 
.2 

2 

1.0 

0.4 

3   . 

.6 
.6 
.6 

.  7 
.7 
.6 

4 

.3 

5 

1.1 
....... 

'"'.'9' 

2.5 

2.8 
2.7 
2.5 

0.6 

6 

7 

1.8 
1.6 

0.1 

.5 

8 

.1 
.1 

.6 
.6 
.6 

9... 

1.0 

10 

.7 
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Daily  gage  height,  in  feet,  of  Hunter  Creek  at  Aspen,  Colo.,  for  1911 — Continued. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

2.3 

2.0 

1.4 

0.6 

12 

0.3 

0.5 

13 

2.0 
1.9 

2.0 

1.9 
2.2 
2.3 
2.4 
2.1 

1.7 
2.0 

.9 
.8 
.9 

.8 

14 

2.3 

15 

0  8 

2.2 
■-.--■£■ 

1.6 

1.4 

.5 

16 

.3 

17... 

0.6 
.6 
.6 

.7 

.6 
.6 
.6 
.6 
.6 

.5 

.4 

18 

0.7 

.6 

19 

2.1 
2.1 

2.3 
2.3 
2.3 
2.1 

"""i."s" 

.9 

20 

.7 
".8 

1.1 
"i.2 

0.7 

.8 

21. 

22... 

.7 

.7 

.7 

23 

.8 

4 

24... 

2.1) 
1.9 

2.3 
2.4 
2.6 

25. 

.8 

.7 



.6 

26... 

1.6 
1.8 

.3 

27 

.7 

.3 

28 

.6 

.8 

.9 

29 

.2 

30 

2.3 
2.6 

0.5 
.4 

31.. 

.8 

.4 

1 

Note.— Gage  heights  Nov.  13  to  Dec.  31  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Hunter  Creek  at  Aspen,  Colo.,  for  1911. 


Bay. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7 
7 

7 

9 
9 

7 
8 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 

10 
12 
12 
12 

12 
12 
12 
12 
12 
12 

15 
19 
21 
23 
25 

25 
25 
20 
15 
15 

14 
13 
13 
12 
12 

9 
13 
17 
21 
25 

28 
32 
35 
40 
45 

50 
55 
60 
65 
75 

100 
150 
200 
250 
282 

372 
342 
282 
262 
242 

223 
186 

148 
127 

148 

127 
198 
223 
252 
173 

90 
148 
148 
148 
127 

223 
252 
312 
268 
223 
312 

342 
372 
372 
342 
402 

312 
282 
312 
282 
173 

148 
173 
198 
223 
198 

186 
173 
173 
173 
173 

223 
223 
223 

173 
124 

76 
107 
1H7 
107 
107 

107 
110 
115 
112 
110 

108 
107 
76 
68 
60 

51 

57 
63 
69 
76 

51 

49 
47 
44 
41 

3.0 
1.0 

2 

3.0 

3 

4 

2.0 

5 

6 

7 

0.5 

8 

.5 
.5 

7.0 
7.0 

7.0 

7.0 

9 

10... 

11 

12- 

2.0 

13 

14 

15 

16 

2.0 

17 

7 

7 

7 
7 

7 

5 
6 

7 

18 

19 

15 

20 

9.0 

21 

22 

23 

12 

24 

25 

12 
9.0 

7.0 

26 

3.0 

27 

28 

15 

29 

30 

5.0 
3.0 

31.. 

3.0 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  interpolated  for 
days  for  which  gage  heights  are  missing  from  Feb.  17  to  July  20. 
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Monthly  discharge  of  Hunter  Creek  at  Aspen,  Colo.,  for  1911. 


Month. 


February,  12  days. 

March 

April 

May , 

June 

July,  20  days 


Discharge  in  second-feet. 


Maximum.    Minimum 


12 

75 

372 

402 
115 


Mean. 


6.92 
9.48 
27.9 
211 
216 
76 


Run-off 
(total  in 
acre-feet). 


164 

583 

1,660 

13,000 

12,900 

3  010 


141 


Accu- 
racy. 


CASTLE  CREEK  NEAR  ASPEN,  COLO. 

Location. — On  the  highway  bridge  4  miles  above  Aspen,  in  sec.  35,  T.  10  S.,  R.  85  W., 
in  the  Sopris  National  Forest.  No  tributary  is  between  the  station  and  the  mouth 
of  the  creek  except  small  gulches  that  carry  spring  run-off.  Nearest  tributary 
above,  Conundrum  Creek,  enters  about  6  miles  upstream. 

Records  available. — February  16  to  December  31,  1911. 

Drainage  area. — 72  square  miles  (measured  from  topographic  sheets). 

Gage. — Vertical  staff. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  gome  backwater  at  this  station,  and  discharge  measure- 
ments are  made  to  determine  the  flow. 

Diversions. — No  water  is  diverted  above  the  station;  there  is  a  court  decree  for  2 
second-feet  below  the  station. 

Accuracy. — As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 
can  not  be  made.     The  base  data  should  be  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Castle  Creek  near  Aspen,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  16 
Apr.     3 

12 

O.  M.  Wimmer 

do 

do 

Feet. 
1.05 
1.25 
1.15 

Sec.-ft. 
32.7 
45.7 
39.7 

July  20 
Sept.  25 
Dec.  27o 

O.  M.  Wimmer 

do 

do 

Feet. 
1.90 
1.55 

.85 

Sec.-ft. 
24.4 
10.6 
40.4 

o  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Castle  Creek  near  Aspen,  Colo.,  for  1911. 
[S.  C.  Swearingen,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.15 

"i.45" 

3.05 
3.05 



2 

3... 

1.25 

4 

1.25 

5 

6 

1.85 

4.55 

1.15 

7. 

1. 05 

8   . 

1.65 

9 

1 . 1 15 

2.  35 

10 

3.45 

1.35 

1.35 
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Daily  gage  height,  in  feet,  of  Castle  Creek  near  Aspen,  Colo.,  for  1911 — Continued. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

1.05 
1.15 

4.35 

1.15 

12 

2.15 

13 

1.15 

2.05 

1.15 

14 

2.05 

15 

1.05 

1.85 
2.05 

4.35 
3.65 

2.45 

16 

1.05 
1.05 
1.05 

1.15 
1.15 

17 

1.15 

1. 15 

18 

1.15 

19 

20 

1.15 

1.05 

2.05 

3.85 

1.9 

21 

1.55 

1.25 

22 

1.25 

1.85 
1.85 

1.15 

23 

1.05 

1.65 

24 

1.05 

3.85 

25 

1.05 

1.55 

1.25 
1.25 

26 

1.45 

27 

2.05 

1.15 

.85 

28 

29 

1.45 

2.35 

1.05 

30 

i.is 

31 

2.85 

Note.— Gage  height  Dec.  27  distorted  by  ice. 

MAROON  CREEK  NEAR  ASPEN,  COLO. 

Location. — In  sec.  22,  T.  10  S.,  R.  85  W.,  in  the  Sopris  National  Forest,  just  above 

the  headgate  of  the  Roaring  Fork  Light  &  Power  Co.,  5  miles  above  Aspen,  Colo. 

Nearest  tributary,  Willow  Creek,  enters  just  below  the  station. 
Records  available. — January  1  to  December  31,  1911. 
Drainage  area. — 42  square  miles  (measured  from  topographic  sheet). 
Gage. — Vertical  staff. 
Channel. — Shifting  after  high  water. 
Discharge  measurements. — Made  by  wading  except  during  high  water  when  they 

are  made  from  a  footbridge. 
Winter  flow. — Discharge  measurements  indicate  that  ice  does  not  cause  backwater 

at  this  station. 
Diversions. — So  far  as  known,  no  water  is  diverted  above  the  station;  the  Roaring 

Fork  Light  &  Power  Co.  diverts  water  just  below. 
Accuracy. — Estimates  made  are  reliable,  but  snowslides  upstream  sometimes  choke 

the  channel  and  hold  the  water  back. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Maroon  Creek  near  Aspen,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Cape 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  16 
Apr.  12 
July  20 

O.  M.  Wimmer 

do 

do 

Fret. 
0.42 
.41 
1.70 

Scc.-ft. 
22.6 
22.8 
257 

Sept   25 
Dec    27 

O.  M.  Wimmer 

do 

Feet. 
0.91 
.80 

Scc.-ft. 
82.2 
71.8 
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Daily  gage  height,  in  feet,  of  Maroon  Creek  near  Aspen,  Colo.,  for  1911. 
[S.  C.  Swearingen,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.5 

0<S 

1.2 

2 .T 

.5 

.7 
.6 
.6 

.5 
.5 
.5 
.5 
.6 

.6 
.6 
.6 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.4 
.4 
.5 

.0 

.4 
.4 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.  5 
.4 
.4 
.4 

.4 

.4 
.4 
.5 
.4 

.4 

.5 
.4 
R 

0.7 

0.7 

3 

1.9 

2.1 

4 

.8 

5 

0.4 

0.5 

2.1 

2.2 
2.1 

.7 

6 

0.8 

7 

.4 

....... 

8 

1.4 

.9 

9 

.4 

.4 

.4 
.4 

1.0 

.65 

10 

.4 
.4 

1.2 

2.2 

11 

1.3 

12 

1.4 

13 

1.1 

2.3 

1.8 

1.2 

14 

.8 
.8 

15 

.4 
.4 

.4  j 

1.2 

2.3 
""2."  2' 

.8 

16 

1.9 

17 

1.3 

1.2 

18 

...„. 

.4 

.8 

19 

1.3 

.6 

20 

14 

2.2 

2.2 
2.2 

1.7 

.8 

21 

.4 
.4 
.4 
.4 

22 

.6  L. 

23 

2.2 

1.0 

.8 
.8 

24 

.6 

25 

.4 
.4 

1.5 

.9 

26 

.4 

.3 

.8 

1.2 

27 

.5     .4 
.5     4 

i.5    2.6 



.8 

28 

.9 

.65 

29 

.5 
.5 
.5 

.8 

1.2 

30 

.4 

.8 
.8 

31 

1.8 

1.5 

Daily  discharge,  in  second-feet,  of  Maroon  Creek  near  Aspen,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

! 

32 
32 
56 
44 
44 

32 
32 
32 
32 
44 

44 
44 
44 
32 
32 

•  32 
32 
32 
32 
32 

22 
22 
32 
28 
26 

22 
32 
32 
32 
32 
32 

32 
22 
22 
32 
32 

32 
32 
32 
32 
32 

32 
22 
22 
22 
22 

22 
22 
32 
22 
22 

32 
22 

32 
27 
22 

22 
22 
22 

22 
22 
22 
22 

22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
18 

14 
16 
18 
20 
22 
24 

25 
27 
28 
30 
32 

27 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
27 
33 

38 
44 

44 
44 
56 

69 
69 
69 
69 
65 

60 
56 
63 

81 

92 
104 
116 
125 
134 

128 
122 
116 
122 

128 

134 
144 
154 
164 
173 

177 
182 
186 
191 
195 

195 
195 
212 
230 
247 
265 

273 
281 
290 
320 
350 

385 
350 
362 
373 
385 

397 
408 
420 
420 
420 

402 
385 
385 
385 
385 

385 
385 
385 
368 
352 

336 
.320 
325 
330 
335 



"'356' 

"*2fi5' 
275 
280 

290 
"'246' 

"'i95' 

192 
190 

187 
184 
181 

179 
176 
173 
173 
173 

173 
173 
169 
165 
161 

157 
153 
153 
153 
150 

147 
145 
142 
140 
137 

134 
134 
134 
134 
134 
134 

134 
130 
125 
121 
116 

112 
108 
103 
99 

69 
69 
69 
69 
69 

69 
76 
83 
80 
75 

72 
70 
69 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
69 

68 

66 
64 
62 
60 
58 

56 

2 

56 

3 

56 

4 

56 

5 

56 

6 

56 

7 

54 

8 

52 

9 

50 

10 

53 

11 

"'99' 
91 
83 

153 
144 
134 
134 
134 

134 
134 
130 
126 
121 

116 
111 
106 
101 
96 

91 
87 
83 
76 
69 
69 

56 

12 

59 

13 

62 

14 

65 

15 

69 

16 

62 

17 

56 

18 

50 

19 

44 

20 

48 

21 

53 

22 

58 

23 

63 

24 

68 

25 

72 

26 

70 

27 

69 

28 

50 

29 

50 

30 

50 

31 

50 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.  Discharge  for  days  for  which 
gage  heights  are  missing,  except  for  parts  of  July,  September,  and  October,  interpolated  by  means  of  clima- 
tologic  records  and  comparison  with  records  of  flow  of  other  streams. 


144  SUEFACE   WATER  SUPPLY,   1911,   PART   IX. 

Monthly  discharge  of  Maroon  Creek  near  Aspen,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Run-off 
(total  in 
acre-ieet). 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July,  7  days 

August 

September,  12  days. 

October  11-31 

November 

December 


56 
32 
24 
69 
265 
420 


192 


153 
83 
72 


The  period . 


22 
22 
14 
22 
56 
273 


134 


33.8 
26.5 
21.3 
35.3 

147 

363 

271 

159 

110 

112 
69.2 
57.1 


2,080 
1,470 
1,310 
2,100 
9,040 
21,600 
3,770 
9,780 
2,620 
4,670 
4,120 
3,510 


66, 100 


SNOW  MASS  CREEK  AT  SNOW  MASS,  COLO. 

Location. — On  a  private  bridge  at  Stewart's  ranch,  in  sec.  27,  T.  8  S.,  R.  86  W.,  a 
half  mile  from  Snow  Mass,  Colo.  No  tributaries  between  the  station  and  the 
mouth  of  the  creek. 

Records  available. — February  21  to  December  31,  1911. 

Drainage  area. — 89  square  miles  (measured  from  topographic  sheet  and  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  the  bridge  during  high  water,  and  by  wad- 
ing at  other  times. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  flow. 

Diversions. — There  are  court  decrees  for  diversion  of  29  second-feet  from  the  main 
stream  above  the  station  and  7  second-feet  below.  There  are  also  decrees  for 
diversions  of  73  second-feet  from  tributaries  entering  above. 

Accuracy. — Estimates  of  discharge  are  considered  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Snow  Mass  Creek  at  Snow  Mass,  Colo.,  in  1911. 


Date. 

ilydrographer. 

Gage 

height. 

Dis- 
charge. 

Feb.  21 

O.  M.  Wimmer 

Feet. 
0.32 

.30 
1.40 

.65 

Sec.-ft. 
40.5 

Apr.  12 
July   20 
Sept.  25 

...do... 

48.3 

do 

303 

do 

80.1 

ROARING    FORK   BASIN. 
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Daily  gage  height,  in  feet,  of  Snow  Mass  Creek  at  Snow  Mass,  Colo.,  for  1911. 
[Geo.  Hutchins,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.3 

0.6 

1.4 

1.3 

0.6 

0.6 

2. . 

3. .. 

1.0 

4 

.7 

0.5 

5 

.3 

1.85 

1.1 

1.4 

6. . 

.6 

7. . 

1.0 

8..  .. 

.9 

1.95 

9 

1.0 

10 

.3 

1.6 

.6 

11 

.85 

.5 

12 

.3 

1.8 
2.7 

13 

1.5 

.6 

14..  .. 

.9 

.7 

15 

0.4 

.8 

2.4 

16... 

.9 

17. .. 

.1 

1.1 

1.7 

18. .. 

.4 

.9 

.5 

.5 

19 

2.1 

20 

1.4 

.6 

.5 

21 

0.3 

.4 

.9 
.9 

22 

.6 

.6 

23 

2.6 

.6 

24 

.3 

.2 

1.5 

25 

.95 

.6 

26 

2.0 

.5 
.5 

27 

.5 
.3 
.3 
.4 

.5 

28 

.65 
.7 

1.3 

.7 

.6 

29 

.6 

1.7 

30 

31 

Note.— Gage  heights  throughout  the  month  of  December  slightly  affected  by  ice. 
Daily  discharge,  in  second-feet,  of  Snow  Mass  Creek  at  Snow  Mass,  Colo.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

50 
50 
50 
50 
50 

50 
50 
50 
50 

50 

50 
50 
50 
50 
58 

58 
58 
58 
58 
58 

58 
54 
50 
45 
54 

64 
73 
45 
45 

58 
52 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 

45 
45 
41 
37 
32 

27 
22 
24 
26 

28 

30 
31 
32 
33 
50 

67 
84 
100 
105 
110 

90 
97 
104 
110 
122 

133 
144 
155 
150 
146 

141 
138 
135 
132 
130 

138 
147 
155 
138 
122 

106 
90 
116 
142 
168 
148 
128 
108 
90 
162 
234 

305 
353 
402 
451 
500 

518 
535 
552 
533 
514 

495 
475 
1,020 
923 
825 

778 
732 
686 
640 

718 

797 
876 
955 
830 

705 

580 
528 
476 
425 
420 

416 
412 
408 
404 
400 

396 
392 
388 
384 
380 

367 
354 
340 
308 
275 
242 
210 
242 
274 
305 
314 
322 
331 
340 
323 

306 
288 
270 
270 
270 
270 

270 
255 
240 
225 
210 

195 

180 
177 
174 
171 

167 
163 
159 
155 
155 

155 
155 

155 
155 
155 

1 55 
155 
148 
141 
134 

126 
188 
110 
105 
100 
95 

90 
89 
88 

87 
86 

85 
84 
83 
82 
81 

80 
7'.) 
78 
77 
70 

75 
74 
73 

78 
82 

86 
90 
90 
90 
90 
90 
90 
90 
108 
126 

144 
162 
180 
242 
305 
274 
243 
212 
180 
166 

152 
138 
124 
110 
215 
320 
425 
314 
202 
90 

90 
90 
•JO 
90 
90 

90 
90 
90 
90 
90 
90 

90 

2 

90 

3 

90 

4 

90 

5 

90 

6 

90 

7 

90 

8 

90 

9 

90 

10 

90 

11 

90 

12 

90 

13 

90 

14 

88 

15 

86 

16 

84 

17 

82 

18 

79 

19 

76 

20 

73 

21 

40 

73 

22 

73 

23 

73 

24 

73 

25 

73 

26 

73 

27 

73 

28 

73 

29 

73 

30 

73 

31 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.  Discharge  Mar.  1  to  14  esl  imafc! 
at  50  second-feet.  Discharge  for  days  for  which  gage  heights  are  missing  interpolated  by  means  of  climato- 
logic  records  and  comparison  with  records  of  flow  of  other  streams. 
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Monthly  discharge  of  Snow  Mass  Creek  at  Snow  Mass,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


February.. 

March 

April 

May 

June 

July 

August  — 
September. 
October... 
November. 
December. 


73 
110 
234 
1,020 
416 
270 
126 
425 

90 


15 
22 
90 
305 
210 
95 
73 


a  40 

53.1 

47.3 
133 
618 
329 
163 

85.9 
167 

82.3 
a  60 


2,  220 
3.260 
2.810 
8.180 
36,800 
20,200 
10,000 
5.110 
10.300 
4.900 
3.690 


The  period . 


107.000 


a  Estimated  from  discharge  measurements. 
FRYING  PAN  CREEK  AT  NORRIE,  COLO. 

Location. — At  the  highway  bridge  in  Norrie,  in  sec.  28,  T.  8  S.,  R.  83  W..  in  the 
Sopris  National  Forest,  1  mile  above  the  entrance  of  the  North  Fork. 

Records  available. — February  18  to  December  31,  1911. 

Drainage  area. — 92  square  miles  (measured  from  topographic  sheet). 

Gage. — Vertical  staff. 

Channel. — Slightly  shifting  after  high  water. 

Discharge  measurements. — Made  from  the  bridge. 

Winter  flow. — Ice  probably  causes  backwater  during  the  winter  months. 

Diversions. — No  water  is  diverted  from  this  creek  either  above  or  below  the  station. 

Accuracy. — Records  at  this  station  are  considered  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Frying  Pan  Creek  at  Norrie,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  18 

O.  M.  Wimmer 

Fed. 
2.40 
2.70 
3.50 
2.85 

Scc.-ft. 
29.1 

Apr.  11 
July  21 
Sept.  26 

..do 

45.3 

..do 

179 

. . .  .do 

52.8 

Daily  gage  height,  in  feet,  of  Frying  Pan  Creek  at  Norrie,  Colo.,  for  1911. 
[B.  I.  Beaty,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.4 

2.45 

2.45 

2.4 

2.45 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.5 
2.6 
2.6 

2.75 

2.6 

2.7 

2.7 

2.7 

2.8 
2.8 
3  1 
3.15 
3.1 

3.0 
3.0 
3.0 
2.9 
2.9 

2.7 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.9 
3.0 
3.1 

3.3 

3.15 

3.15 

"3.'9" 

4.05 

4.6 

4.75 

4.92 

4.55 

4.15 

4.15 

4.3 

4.4 

4.55 

4.45 

4.7 

5.3 

5.0 

4.3 

5.4 

5.45 

5.45 

5.3 

5.4 

5.65 
5.45 
5  4 
5.5 
5.3 

5.4 
5.35 

"*5*2*" 

6.05 

5.4 

5.2 

5.2 

5.25 

5.2 

4.2 
4.5 

3.4 
3.2 

2.9 
2.9 

2.6 

2.7 

2.5 

2.55 

2.7 

2.7 
2.9 
2.7 
2.8 
2.7 

2.7 

2.9 

2 

2.9 

3 

2.9 

4 

4.55 
4.4 

4.75 

4.4 

4.2 

4.25 

4.0 

"*3.'9" 
3.8 
3.8 
3.7 

"'3.95' 
3.8 
3.8 

3.2 
3.1 

3.1 
3.0 

"'3.T' 

3.5 
3.3 
3.1 
3.0 

3.0 
2.9 

2.9 

2.8 
2.8 
2.8 
2.8 

f.8 
2.7 
2.9 
2.8 

2.9 

3.3 
3.1 
3.1 
3.0 
3.0 

2.9 
2.9 
2.9 
2.8 
2.8 

2.6 
2.8 
2.8 

5 

2.9 

6 

0  9 

7 

2.9 

8 

9 

2.9 

10 

11 

2.9 

12     . 

13   . 

2.9 

14 

2.9 

15 

16 

3.0 
3.0 

3.1 
3.0 

2.8 
2.8 

3  0 

17   .. 

18 

2.4 

2.42 

2.41 

19 

2.95 
3.1 

2.9 

20 

2.9 

2.7 

ROARING   FORK   BASIN. 


147 


Daily  gage  height,  in  feet,  of  Frying  P 

an  Creek  at  Norrie,  Colo.,  for 

1911— 

Continued. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

21 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.8 
2.8 
2.7 
2.8 
2.8 

2.8 
2.7 
2.8 
2.8 
2.8 
2.8 

3.2 

3.38 
3.45 
3.3 
3.25 

3.4 

3.6 

3.8 

3.85 

3.6 

4.05 

4.05 

4.1 

4.3 

5.0 

4.8 

4.65 

4.9 

5.1 

5.0 

5.0 

5.2 
5.3 
5.0 

3.6 

'"z.q" 

3.7 

3.9 

3.4 
3.2 
3.3 
3.2 
3.2 

3.1 
3.0 
3.0 
3.0 

2.9 
2.9 
3.0 
2.9 

2.85 

2.8 
2.8 

""jS.T" 

3.0 

2.7 

2.8 
2.7 
2.7 
2.65 

2.7 

"2*7" 

2.7 

2.7 
2.7 
2.7 
2.75 

2.8 

2  85 

22 

23... 

2  8 

24... 

2  9 

25 

26 

27 

2.8 
2.9 

'"2.9" 

2.8 

28 

4.3 
4.3 
4.2 

""3.5" 

29 

2.8 

30 

31 

2.9 

Note.— Ice  affected  the  gage  heights  from  Feb.  18  to  Mar.  28  and  Nov.  9  to  Dec.  31. 

Daily  discharge,  in  second-feet,  of  Frying  Pan  Creek  at  Norrie,  Colo.,  for  1911, 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

25 
25 
25 
25 
25 

25 
25 
25 
25 
25 

25 
25 
25 
25 
25 

25 
25 

26 
27 
26 

26 
26 
26 
26 
26 

26 
26 
26 

26 
28 
28 
26 

28 

26 
26 
26 
26 
26 

26 
26 
31 
37 
37 

44 
40 
44 
44 
44 

52 
52 
44 
52 
52 

52 
44 
52 
52 
52 
52 

52 
52 
91 
101 
91 

75 
75 
75 
62 
62 

44 
52 
52 
52 
52 

52 
52 
62 
75 
91 

110 
146 
162 
130 
120 

150 
200 
255 
270 

200 

130 
101 
101 
193 

285 

332 
525 
580 

648 
508 

368 
368 
420 
455 
508 

472 
560 
810 
680 
420 

332 
332 
350 
420 
680 

600 
542 
640 
720 

680 
680 

855 
877 
877 
810 
855 

967 
877 
855 
900 
810 

855 
832 
798 
765 
1,150 

855 
765 
765 
788 
765 

765 
810 
680 
628 
576 

524 
472 
420 
420 
385 

385 
490 
499 
508 
455 

580 
455 
385 
402 
315 

330 
285 
255 
255 

225 

262 
300 
255 

255 
228 

200 
22S 
256 
285 
225 

285 
249 
212 
175 
166 
158 

150 
110 
110 
110 
91 

91 

75 
80 
85 
91 

175 
130 
91 
75 
75 

75 
75 
72 
68 
91 

150 
110 
130 
110 
110 

91 
75 
75 
75 

68 
62 

62 
62 
68 
75 
62 

62 
52 
52 
52 
52 

52 
44 
62 
52 
54 

56 
58 
60 
61 
62 

62 
02 
75 
(12 
57 

52 

52 

75 

110 
90 
75 

62 
96 

130 
-      91 
91 
75 
75 

62 
62 
62 
52 
52 

37 

52 
48 

44 

44 

52 
41 
44 
40 

44 
44 
44 
44 
41 
39 

37 
44 
31 
34 
44 

44 
62 

44 
52 
44 

44 
45 
46 
47 

48 

49 
51 

52 
52 

48 

44 
44 
44 

48 
52 

52 
52 
62 
62 
62 

62 

2 

62 

3 

62 

4 

62 

5 

62 

6 

62 

7 

62 

8 

62 

9 

62 

10 

62 

11 

62 

12 

62 

13 

50 

14 

50 

15 

40 

16 

40 

17 

40 

18 

40 

19 

40 

20 

40 

21 

35 

22 

35 

23 

35 

24 

35 

25 

35 

26 

35 

27 

35 

28 

35 

29 

35 

30 

35 

31 

35 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.  Discharge  I'd'.  1  to  17 est  imat<-<l 
at  25 second-feet.  Discharge  interpolated  for  days  for  which  gage  heights  arc  missing  and  for  November 
and  December  by  comparison  with  records  of  flow  of  other  streams  and  from  climatologic  data. 

Monthly  discharge  of  Frying  Pan  Creek  at  Norrie,  Colo.,  for  1911. 


Discharge  in  second-feet. 

Run-ofl 

(total  111 
acre-feet). 

Accu- 

Month. 

Maximum. 

Minimum. 

Mean. 

racy. 

27 

52 

270 

810 

1,150 

508 

175 

75 

130 

62 

62 

25 
26 
44 
101 
385 
158 
62 
44 
37 
31 
35 

25.4 
38.5 

102 

466 

760 

308 
96.0 
58. 7 
60  9 
48.0 
47.4 

1,410 
2,370 
6,070 
2S70II 
45,200 
18,900 
5,900 
:;,  190 
3,740 
2,860 
2,910 

C. 

B. 

April                         

B. 

B. 

C. 

July                                   

B. 

B. 

B. 

B. 

('. 

C. 

122,000 

a  Estimated. 
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FRYING  PAN  CREEK  AT  THOMASVILLE,  COLO. 

Location. — At  a  private  bridge  in  sec.  12,  T.  8  S.,  R.  84  W.,  in  the  Sopris  National 
Forest,  three-fourths  of  a  mile  below  Thomasville.  Nearest  tributary,  Jakeman 
Creek,  enters  100  yards  above. 

Records  available. —January  2  to  December  31,  1911. 

Drainage  area. — 190  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  bridge  during  high  water,  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  flow. 

Diversions. — As  there  are  no  court  decrees  for  diversion  of  water  above  the  station, 
it  is  probable  that  the  records  represent  the  natural  run-off  from  the  drainage 
basin. 

Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  results  are  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Frying  Pan  Creek  at  Thomasville,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.     2a 
Feb.  18 
Apr.  11 

G.H.Russell 

0.  M.  Wimmer 

do 

Feet. 
0.65 
.50 
.95 

Sec.-ft. 
15.8 
32.7 
102 

June    6 
July  21 
Sept.  26 

O.  M.  Wimmer 

do 

do 

Feet. 
3.20 
1.70 
.90 

Sec.-ft. 
1,240 
345 
119 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Frying  Pan  Creek  at  Thomasville,  Colo.,  for  1911. 
[W.  P.  Huffman,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.7 
.8 
1.2 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 

0.6 
.6 
.6 
.5 
.5 

.5 
.5 
.5 
.5 
.6 

.6 
.6 
.6 
.7 

.7 

.7 

.7 
.65 
.65 
.7 

.  7 

.  7 
.  7 

.  7 

.8 
.  7 
.7 
.8 
.8 

0.9 
1.2 
1.1 
1.2 
1.2 

.9 
1.0 
1.0 
1.0 
1.0 

1.0 
.9 
.9 
.9 

.4 
.7 
.9 
.9 
1.2 

1.5 
1.7 
1.8 
1.6 

1.8 

1.6 
2.0 
2.2 
2.1 

2.1 
1.5 
1.8 
1.9 
2.1 

2.6 
2.5 
2.9 
3.5 
3.0 

2.7 
2.6 
2.7 

2.8 
2.8 

2.9 
2.9 
2.9 

3.15 

3.0 

3.0 

3.0 

3.1 

3.0 
2.8 
3.0 
2.7 
4.0 

2.9 
2.8 
2.7 
2.7 
2.9 

2.6 
2.6 
2.6 
2.5 
2.5 

2.3 
2.2 
2.1 
2.1 
2.1 

2.1 
2.3 
2.4 
2.4 
2.5 

2.4 
2.3 
2.2 

2.2 
2.0 

2.0 
1.9 
1.8 
1.8 
1.7 

1.7 
2.0 
1.8 
1.8 
1.7 

1.6 
2.3 
1.9 
1.7 
2.0 

1.9 
1.7 
1.6 
1.6 
1.6 
1.5 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 

1.2 
1.2 
1.15 
1.2 

1.2 
1.4 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.4 
1.4 

1.4 
1.4 
1.3 

1.3 
1.2 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.2 
1.1 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 

.8 

1.0 

1.1 

.9 
.9 
.8 
.8 
1.1 

1.0 
1.0 
1.0 
.9 
.9 

1.0 
1.0 
1.0 
1.0 
1.2 

1.5 
1.4 
1.3 
1.2 
1.4 

1.6 
1.5 
1.4 
1.3 
1.3 

1.2 
1.2 
1.2 
1.1 
1.1 

1.0 

1.0 

.9 

.8 

.  7 
.9 
.8 
.8 
.8 

.8 
1.0 
1.2 

1.0 
.8 

0.6 
.6 
.6 
.6 
.6 

.6 
.6 

.  7 
.8 
.8 

.6 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.8 

1.0 

1.0 

1.0 

1.0 
1.0 
1.2 
1.0 

1.0 

1.0 

2  

0.6 

.8 
.7 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 

.7 

1.2 

1.2 

!6 

.6 
.6 
.6 
.6 

1.0 

3 

1.0 

4  

1.0 

5 

.9 

6 

.8 

7 

.8 

8 

.8 

9 

.8 

10 

.8 

11 

.8 

12 

13 

.7 

14 

1.3 

15 

1.5 

16 

.6 

17 

.6 

18 

.6 

19 

.6 

20 

.0 

21 

.6 

22 

.6 

23 

.6 

24 

.6 

25 

.6 

26 

.6 

27...    . 

.6 

28 

.7 

29 

.6 

30... 

.6 

31 

.6 

.6 

Notk .— Gage  heights  Jan.  1  to  Apr.  1,  Nov. 
flood  May  19;  reset  to  same  datum  June  6. 


?,  and  Dec.  14  and  15  affected  by  ice.    Gage  washed  out  by 
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Daily  discharge,  in  second-feet,  of  Frying  Pan  Creek  at  Thomasville ,  Colo.,  for  1911. 


Day 


1 

2 
3 
4 

5 

6 

7 
8 
9 

Hi 

11 
12 
L3 

14 

15 

16 

17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27, 
2s 
29. 
30. 
31. 


Jan. 


Feb. 


33 


Mar. 


Apr. 


100 
170 
145 
170 
170 

100 
120 
120 
120 
120 

120 
100 
100 
100 
62 

25 
60 
100 
100 
170 

265 
340 
385 
300 
385 

300 

480 
580 
530 
530 


May 


530 
265 
385 
430 
530 

820 

760 

1,030 

1,470 

1,100 


820 
890 
960 


1,030 
1,030 
1,030 
1,000 
900 

800 
800 
800 
800 
900 

900 

900 

900 

1,000 

1,000 

1,000 


June. 


1,500 
1,500 
1,500 
1,500 
1,500 

1,200 
1,  KM) 

1,100 
1, 100 
1,170 

1,100 
9(50 

1,100 
890 

1,870 

1,030 
960 
890 
890 

1,030 

820 
820 
820 
760 
760 

640 
580 
530 
530 
530 


July. 


530 
640 
700 
700 
760 

700 
640 
580 
580 
480 

480 
430 
385 
385 
340 

340 
480 
385 
385 
340 

300 
640 
430 
340 
480 

430 
340 
300 
300 
300 
265 


Aug. 


230 
230 
200 
200 
170 

170 
170 
170 
158 
170 

170 
230 
200 
170 
170 

170 
170 
170 
170 
170 

230 
230 
230 
230 
200 

200 
170 
145 
145 
145 
145 


Sept. 


80 
80 
120 
145 

100 
100 
80 
80 
145 

120 
120 
120 
100 
100 

120 
120 
120 
120 
170 


Oct. 


265 
230 
200 
170 
230 

300 
265 

230 
200 
200 

170 
170 
170 
145 
145 

120 
120 
100 
80 
60 

60 
100 
80 
80 
80 


L20 

170 
L20 

80 

tin 


Nov. 


45 
45 
45 
15 

4."< 

45 
45 
60 

80 
80 

60 

1.1 
80 

Ml 

80 
80 

Ml 

80 

80 
80 

80 
80 
120 
120 
120 

120 
120 
120 
120 
120 


Dec. 


120 
120 
120 
120 
100 

80 
80 
80 
80 
80 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.  Discharge  Jan.  1  to  31,  Mar.  1 
to  Apr.  1,  and  May  19  to  June  5  estimated  from  current  meter  measurements,  climatologic  data,  and  by 
comparison  with  records  at  other  stations  on  the  stream. 

Monthly  discharge  of  Frying  Pan  Creek  at  Thomasville,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-oiT 
(total  in 
acre-feet). 


Accu- 
racy. 


January  . . . 
February.. 

March 

April 

May 

June 

July 

August 

September . 
October... 
November. 
December. 


30 


Hi 


80 
580 
1,470 
1,870 
760 
230 
170 
300 
120 
120 


33 
25 
265 
530 
265 
145 


45 


19.9 
a  33.0 
51.6 
212 
859 
1,020 
Hil 

185 
117 
148 


f,;, 


1,220 
1,830 

:;,  170 
12,600 
52,800 
60,  700 
28,  500 
11,  1(H) 
6,960 
9,100 
4,7(50 
4,010 


.   The  year. 


li, 


271 


197,000 


a  Estimated  from  discharge  measurement. 
NORTH  FORK  OF  FRYING  PAN  CREEK  NEAR  NORRIE,  COLO. 


Location. — On  a  highway  bridge  in  sec.  21,  T.  8  S.,  R.  83  \\ '..  in  the  Sopri  National 
Forest,  about  1  mile  from  Norrie.  No  tributaries  between  the  station  and  the 
mouth  of  the  creek. 

Records  available.— February  18  to  December  31,  1911. 
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Drainage  area. — 42  square  miles  (measured  from  topographic  sheet). 

Gage. — Vertical  staff. 

Channel. — Permanent. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Winter  flow. — Ice  probably  causes  backwater  during  the  winter  months. 

Diversions. — No  water  is  diverted  above  the  station. 

Accuracy. — Owing  to  the  scattered  gage  heights  the  records  can  not  be  considered 
better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  18a 

0.  M.  Wimmer 

Feci. 
0.15 

.80 

.-10 

Sec.-ft. 
7.6 

Apr.  11 
July   21 
Sept.  26 

do 

18.4 

do 

43.0 

do 

11.3 

a  Affected  by  ice. 

Daily  gage  height,  in  feet,  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo.,  for  1911. 

[B.  I.  Beaty,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

, 

0.17 
.15 
.17 
.17 
.15 

0.50 
.50 
.75 

1.30 
""."95" 

2.25 
2.30 
2.30 

1.20 

0.35 

2 

0.40 

3 

0.  CO 
.55 

.35 
.40 

0.70 

4 

5 

.70 

1.60 

1.70 
1.75 
1.90 

2.30 

"*2. '46' 

.90 

6 

1.70 

.50 

.30 

7 

.15 

"""".'76 

.40 

8 

1.30 

.20 

.90 

9 

.15 
.17 

0.25 

10 

.60 

.50 

"""".~50" 

.  55 

.55 

.70 

.50 
.70 
.60 

.20 

.70 

.45 

11 

1.50 

1.50 
1.60 
1.80 
1.90 

12 

.17 

13 

"i'oo" 

2.10 

.95 
.90 

.25 

14 

.20 
.22 

.22 
.23 
.23 

"""."24 

.24 
.26 
.28 
.30 
.30 

.60 

.50 

15 

16 

.50 

.25 

17... 

.45 

.60 

18 

0.15 
.17 
.16 

.10 
.15 
.15 
.15 
.17 

"""."56" 

.60 
.  75 

"""."96' 

1.10 
1.35 

1.50 

2.00 

2.00 

19 

.90 

.50 

'".'46' 

.50 

20 

1.70 

2.00 

.20 

21 

.90 
1.00 

.50 

22 

.00 

.30 

23 

1.55 
1.75 
1.85 

2.00 
1.85 

1.80 
1.60 

.30 

.20 

24 

.50 

25 

.50 

26 

1.40 

"""."so" 

.80 

.40 
.40 
.40 
.50 

.40 

27 

.30 
""."35" 

.20 

28 

.17 

.50 
.50 

.40 
.40 

.30 

29 

1.95 

1.30 

1.30 

.20 

30 

31 

.37 

2.  15 

.70 

Note.— Ice  probably  affected  gage  heights  Feb.  IS  to  Mar.  18. 
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Daily  discharge,  in  second-feet,  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo  , 

for  1911. 


Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


9 

10 


7.G 


19 
19 

39 
36 
34 

34 
34 
34 
30 
26 

19 
19 
19 
22 
22 

1!) 

16 

18 
19 

22 

26 
39 
47 
55 
68 

81 
123 
155 

HI 
127 


113 
87 
61 
121 
180 

205 
218 
255 
222 

188 

155 
155 
180 
230 
255 

263 
272 
280 
242 
205 

192 
180 
168 
218 
242 

280 
242 
255 

268 
293 
318 


345 
360 
360 
360 
360 

375 
390 
400 
400 
400 

400 
400 
400 
400 
765 

305 

292 
280 
280 
280 

264 
247 
230 
180 
156 

133 
126 
120 
113 
113 


96 
118 
140 
162 
184 

205 
159 
113 
102 
92 

82 
72 
61 
55 
55 

55 
55 
55 
55 
55 

55 
67 
64 
60 
56 

52 
48 
44 
44 
39 
34 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.  Discharge  Mar.  1  to  19  estimated 
at  8  second-feet;  June  8  to  14,  400  second-feet.  Discharge  for  days  for  which  gage  heights  are  missing  inter- 
polated by  comparison  with  records  at  other  stations  and  from  climatologic  data. 

Monthly  discharge  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

a  5.0 

a  7.  6 
8.58 
45.4 

211 

308 
81.7 
21.9 
11.1 
27.6 
14.8 
7.7 

307 

422 

528 

2,700 

13,000 

18,300 

5,020 

1,350 

660 

1,700 

881 

473 

D. 

February 

D. 

March 

12 

155 

318 

765 

205 

34 

22 

55 

26 

9 

C. 

April 

16 
61 
113 
34 
13 
7 
13 

7 

A. 

May 

B. 

June 

C. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

C. 

December 

C. 

765 

62.5 

45,300 

a  Estimated. 
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CRYSTAL  RIVER  AT  MARBLE,  COLO. 

Location. — Near  the  electric  railway  bridge  of  the  Colorado  Yule  Marble  Co.,  in  sec. 
26,  T.  11  S.,  R.  88  W.,  half  a  mile  west  of  Marble.  Nearest  tributary,  Carbonate 
Creek,  enters  at  Marble. 

Records  available. — November  1,  1910,  to  December  31,  1911. 

Drainage  area. — 77  square  miles  (measured  from  Forest  atlas). 

Gage. — A  vortical  hook  gage  graduated  to  hundredths  of  a  foot. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  by  wading  during  1911. 

Winter  flow. — Gage  heights  at  this  station  little,  if  any,  affected  by  ice. 

Diversions. — There  are  no  court  decrees  for  diversions  above  the  station  but  for  114 
second-feet  below  Marble. 

Accuracy. — As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 
can  not  be  made. 

Cooperation. — The  field  data  are  furnished  through  the  courtesy  of  the  Colorado- 
Yule  Marble  Co. 

Discharge  measurements  of  Crystal  River  at  Marble,  Colo.,  in  1911. 


Date. 

Jan. 

0 

Mar. 

21 

27 

Apr. 

1 

Hydrographer. 


Russell  and  Wimmer 
Knouse  and  Lyon . . . 

....do 

H.  V.  Knouse 


Gage 
height. 


Feet. 
1.94 
2.01 
1.94 
2.23 


Dis. 

charge. 


Sec.-ft. 
28.5 
36.0 
29.0 

50.2 


Daily  gage  height,  in  feet,  of  Crystal  River  at  Marble,  Colo.,  for  1911. 
[H.  V.  Knouse,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.92 
1.88 
1.93 
1.93 
1.92 

1.92 
1.92 
1.91 
1.95 
1.92 

1.80 
1.94 
1.97 
1.94 
1.94 

2.00 
1.95 
1.95 
1.94 
1.92 

1.93 
1.91 
1.98 
1.94 
1.96 

1.94 
1.94 

1.93 
1.98 
1.98 
1.98 

1.97 
1.97 
1.94 
1.92 
1.89 

1.90 
1.90 
1.87 
1.86 
1.84 

1.88 
1.87 
1.92 

1.86 
1.88 

1.90 
1.89 
1.85 
1.90 
1.84 

1.82 
1.80 
2.01 
1.86 
1.85 

1.86 
1.86 
1.84 



1.84 
1.84 
1.84 
1.84 
1.91 

1.90 
1.86 
1.85 
1.92 
1.97 

1.98 
1.90 
1.90 
LSI 
1.89 

1.94 
1.96 
1.94 
1.89 
2.00 

1.99 
2.04 
2.04 
2.06 
2.04 

1.91 
1.94 
1.96 

2.00 

2.  IN 
2.10 

2.25 
2.28 
2.34 
2.41 
2.31 

2.26 
2.26 
2.20 
2.21 
2.21 

2.19 
2.1(1 
2.14 
2.10 
2.12 

2.04 
2.18 
2.22 
2.29 
2.46 

2.55 
2.60 
2.08 
2. 09 
2.07 

2.80 
2.94 
2.90 
3.01 
2. 82 

2.72 
2.02 
2.02 
2.78 
3.12 

3.36 
3.50 
3.70 
3.72 
3.74 

3.39 
3.31 
3.40 
3.39 
3.50 

3.55 
3.7.=) 
3.90 
3.90 
3.70 

3.45 
3.36 

3.74 
4.02 
4.08 

4.13 
4.03 
4.02 
4.26 
4.  12 
4.  55 

4.00 
4.70 
4.86 
4.92 
5.24 

5.34 
5.40 
5.44 
5. 52 
5.27 

5.51 
5.53 
5.66 
5.51 
5.52 

5.42 
5.04 
5.25 
5.38 
5.34 

5.84 
5.45 
5.35 
5.25 
5.00 

4.85 
4.85 

4.SS 
4.90 

4.  lti 

4.42 
4.65 
5.22 
5.18 
4.92 

5.28 
4.78 
4.66 
4.39 
4.37 

4.76 
4.10 
4.12 
3.90 
4.07 

4.05 
4.00 
3.98 
3.74 
3.65 

3.81 
4.50 
3.80 
3.90 
3.77 

3.68 
3.58 
3.48 
3.40 
3.37 
3.31 

3.10 
3.12 
3.11 
3.15 
3.18 

3.07 
2.  96 
3.04 
3.06 
3.21 

3.12 
2.98 
2.  90 
2.88 
2.89 

2.85 
2.  ss 
2.82 
2.78 
2.82 

2.94 
2.82 
2.80 
2.80 
2.72 

2.07 
2.59 
2.50 
2.54 
2.52 
2.53 

2.50 
2.53 
2.52 
2.47 

*"2."59_ 
2.54 

2.55 
2.39 
2.58 
2.50 
2.54 

2.44 
2.41 
2.38 
2.34 
2.45 

2.40 
2.44 
2.39 
2.43 
2.44 

2.56 
2.  67 
2.86 
2.75 
3.82 

3.88 
3.42 
3.24 
3.01 
5.01 

4.02 

3.57 
3.52 
3.30 
3.12 

3.00 
2.90 
2.80 
2.76 
2.66 

2.66 
2.62 
2.59 
2.54 
2.48 

2.48 

2.50 

2.40 
2.41 

2.40 
2.44 
2.42 
2.43 
2.39 
2.35 

2.38 
2.34 
2.32 
2.31 
2.32 

2.31 

2.30 
2.30 
2.28 
2.32 

2.22 
2.20 
2.33 
2.32 
2.27 

2.20 
2.24 
2.22 
2.24 
2.26 

2.21 
2.22 
2.20 
2.20 
2.19 

2.20 
2.20 
2.07 
2.10 
2.16 

2. 1J 

2 

2.14 

3 

2.00 

4 

2.14 

5 

2.12 

6 

2.11 

2.10 

8 

2.11 

9 

2.08 

10 

2.08 

11 

2.09 

12 

2.00 

13 

2.07 

14 

2.01 

15 

2.08 

10 

2.06 

17 

2.03 

18 

19 

2.06 
2.03 

20 

2.03 

21 

2.00 

22 

2.02 

23 

2.04 

24 

1.99 

25 

1.98 

26 

2.00 

27 

1.94 

28 

2.00 

•2'.) 

1.98 

30 

1.98 

31 

1.87 

Note.— Gage  heights  during  January,  February,  November,  and  December  very  slightly  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  Crystal  River  at  Marble,  Colo.,  for  1911 . 


Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


2. 
3. 
4. 
5. 

,  6. 
7. 
8, 
9. 

10. 

11 
12. 
13. 
14. 
15, 

16. 
17 
18 
19 
20 

21 
22 
23 
24 

25 

20 
27 
28 
20 
30 
31 


61 
65 
73 

84 
68 

62 
62 
55 
56 
56 

54 
51 

48 
44 

46 

38 
53 

57 
66 
93 

109 
118 
132 
134 
131 

156 
190 
195 
21 18 
161 


140 
122 
122 
152 
239 

324 

380 
475 
485 
495 

336 
304 
340 

330 
380 

402 
500 
575 
575 
475 

360 
324 
495 
636 
669 

696 
642 
636 
771 

867 
945 


975 
1,040 
1,130 
1,170 
1,300 

1,430 
1,460 
1,490 
1,540 
1,380 

1,540 
1,550 
1,630 
1,540 
1,540 

1,480 
1,240 
1,370 
1,450 
1,430 

1,750 
1,500 
1,430 
1,370 
1,220 

1,120 
1,120 
1,140 
1,160 
891 


867 
1,000 
1,350 
1,320 
1,170 

1,390 

1,080 

1,010 

849 

837 

1,070 
680 
691 
605 
664 

652 
625 
615 
495 
450 

530 
915 
525 
575 
510 

405 
416 
372 
340 
328 
304 


232 
239 
235 
248 
258 

224 

195 
216 
221 

268 

239 
200 
195 

175 
178 

168 
175 
161 
152 
161 

190 
161 
170 
156 
140 

131 

116 
111 
107 
104 
105 


100 

105 

lul 
95 
99 

103 

Ki7 
112 
116 

li)7 


111 
111 

1D7 

89 
si 
79 
73 

ill 

82 
89 
80 
87 
89 

ill 
l:;i 
I7i) 
146 
535 


565 
348 
279 
208 
1,220 

636 
412 
389 
300 
239 

205 
180 
156 
148 
129 

129 
122 
116 
107 
96 

96 
98 
100 

93 
84 

82 
89 
86 
87 
80 
74 


Note. 
when  ga 


-Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  interpolated  for  days 
a  was*  not  read. 


Monthly  discharge  of  Crystal  River  at  Marble,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Ami- 

Maximum. 

Minimum. 

Mean. 

racy. 

Januarv 

34 

35 

51 

208 

945 

1,750 

1,390 

268 

535 

1,220 

79 

51 

26 
23 
25 
38 
122 
891 
304 
104 
73 
74 
41 
26 

30.3 
27.3 
31.3 
90.9 

458 
1,350 

732 

182 

117 

224 
61.3 
38.8 

1,860 

1,520 

1,920 

5,410 

28,200 

80,300 

45,000 

11,200 

6,960 

13.  SI  10 

3,650 

2,390 

B. 

B. 

B. 

April 

B. 

May 

B. 

June 

B. 

July 

B. 

B. 

September 

B. 

October 

B. 

November 

B. 

December 

1'.. 

The  year 

1,750 

23 

279 

202, 000 

ELK    RIVER    BASIN. 
WEST  ELK  CREEK  NEAR  NEW  CASTLE,  COLO. 


Location. — At  the  West  Elk  ranger  station  on  the  southern  edge  of  White  River 
National  Forest,  in  sec.  29,  T.  4  S.,  R.  91  W.,  11  miles  northwest  of  New  Castle. 
Nearest  tributary,  Cherry  Creek,  enters  a  short  distance  above. 

Records  available. — January  20,  1911,  to  June  29,  1.911,  when  it  was  discontinued. 
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Drainage  area. — 28  square  miles  (measured  from  Ilayden's  atlas). 

Gage. — Vertical  staff. 

Channel. — Apparently  permanent. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Effect  of  ice  at  this  station  is  probably  not  severe. 

Diversions. — So  far  as  known  there  are  no  diversions  above  the  station  but  there  are 

court  decrees  for  24  second-feet  diversion  below. 
Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 

can  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  West  Elk  Creek  near  New  Castle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    20 

0.  M.  Wimmer 

Feet. 
1.00 
1.05 

Sec.-ft. 
0.9 

Feb.  23 

do 

1.2 

Dec.   19a 

H.  B.  Waha 

1.0 

a  Ice  conditions.    Discharge  estimated. 

Daily  gage  height,  in  feet,  of  West  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 
[Ray  L.  Allen,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1    . 

1.01 

1.00 
1.08 
1.00 
1.05 

1.00 
1.02 
1.00 
1.02 
1.03 

1.00 
1.00 
1.00 
1.00 
1.02 

1.03 
1.00 
1.02 
1.02 
1.01 

1.05 

"i.17 
1.10 
1.15 

1.20 
1.05 
1.01 
1.10 
1.15 

"i.'iij" 

1.20 
1.18 

1.15 

1.15 
1.12 
1.10 
1.15 
1.18 

1.15 
1.10 
1.12 
1.15 
1.10 

1.28 
1.30 
1.25 
1.25 
1.42 

1.40 
1.48 
1.50 
1.55 
1.48 

1.38 
1.50 
1.40 
1.42 
1.32 

0.98 

1.00 

.95 

.95 

.92 

.95 
.95 
1.00 
.92 
.92 

.95 
.95 

""."98 
.95 

16 

0.98 

1.00 

.98 

.98 

1.00 

1.00 

.98 

1.05 

1.02 

.98 

1.00 
1.02 
1.05 

1.08 
1.01 
1.00 
1.10 
1.15 

1.18 
1.18 
1.15 
1.18 
1.08 

1.00 
1.08 
.98 
1.10 
1.21 
1.20 

1.18 
1.25 
1.20 
1.18 
1.15 

**i.*26" 

1.28 
1.15 
1.25 

1.25 
1.27 
1.30 
1.20 
1.25 

1.30 
1.25 
1.18 
1.20 
1.17 

1.15 
1.10 
1.08 
1.05 
1.00 

1.00 
1.00 
1.00 
1.01 
1.00 
1.00 

.95 

2    . 

17... 

.95 

3 

18.... 

4     . 

19 

5 

20. . . . 

21.... 
22.... 
23.... 
24.... 
25 

1.00 

.95 
.95 
.95 

.85 

.90 

6    ... 

.98 

7 

8 

9 

10. 

11 

12 



26. . . . 
27.... 
28.... 
?9 

.97 
.95 
.92 

.95 

13 

14 



.92 
.90 

15 

30.... 
31.... 

1.05 
1.00 

.:::::: 

Note.— Gage  heights  Jan.  20  to  Mar.  25  affected  by  ice. 


MIDDLE  ELK  CREEK  NEAR  NEW  CASTLE,  COLO. 

Location.— Opposite  the  mouth  of  West  Elk  Creek,  in  sec.  22,  T.  5  S.,  R.  91  W.,  10 

miles  above  the  entrance  of  East  Elk  Creek,  a  stream  so  small  that  it  carries  very 

little  water  except  possibly  during  the  spring. 
Records  available. — January  19,  1911,  to  December  31,  1911. 
Drainage  area. — 122  square  miles,  including  the  area  drained  by  West  Elk  Creek 

(measured  from  Forest  atlas). 
Gage. — Vertical  staff.     The  gage  was  originally  placed  300  yards  farther  downstream, 

but  was  moved  to  its  present  position  September  23,  1911;  relation  between  the 

datums  of  the  two  gages  not  determined. 
Channel. — Somewhat  shifting. 


ELK   RIVER  BASIN. 
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Discharge  measurements. — Made  from  a  near-by  bridge  during  high  water,  and 

by  wading  below  the  mouth  of  West  Elk  Creek  at  ordinary  stages. 
Winter  now. — Gage  heights  at  this  station  during  the  winter  months  little  affected 

by  ice. 
Diversions. — There  are  court  decrees  for  the  diversion  of  42  second-feet  above  the 

station  and  35  second-feet  from  the  main  stream  below. 
Accuracy. — The  channel  at  the  original  site  was  so  unstable  that  the  discharge  could 

not  be  computed.     The  rating  for  the  present  site  has  not  been  completed. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Middle  Elk  Creek  near  New  Castle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Cage 
height. 

Dis- 
charge. 

Jan.    19 
Feb.  23 
Mar.  31 

0.  M.  Wimmer 

do 

do 

do 

Feet. 

0.20 
.35 
.30 

1.82 

Sec.-ft. 

14.5 

14.3 

15.6 

344 

July   17 
Sept.  22 
Oct.     6a 
Dec.   19a 

0.  M.  Wimmer 

do 

do 

H.  B.  Waha 

Feet. 
0.16 

—  .34 
1.58 
1.10 

Sec.-ft. 
76.7 
22.2 
57.2 
21.2 

a  Discharge  measurements  taken  at  the  new  station  established  300  yards  upstream  from  the  original 
station. 

Daily  gage  height,  in  feet,  of  Middle  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 
[Ray  L.  Allen,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.73 

-0.22 

1.38 

2 

3 

4 

1.40 

1.20 

5 

0.51 

6 

1.58 

7 

1.82 

8.   . 

0.35 

0.40 

9 

10 

1.30 

11 

.35 

2.47 

12 

.45 

.24 

-0.14 

13 

.35 

14 

-  .19 

15 

.42 

1.22 

16 

1.35 

17     . 

2.75 

.16 

18... 

.35 

.30 

19 

6.20 

1.10 

20 

1.10 

1.35 

1.10 

21 

22     . 

-  .34 

23 

.35 

24     . 

.17 

.70 

2.90 

.16 

25  .. 

.25 

.32 

-  .24 

1.20 

26 

.45 

27 

28 

.34 

.01 

1.40 

29  .. 

1.45 

1.22 

30 

31 

.45 

.30 

-  .04 

Note.— Gage  heights  Jan.  1  to  Sept.  22  read 
on  a  gage  established  300  yards  upstream  from 


on  the  original  gage;  gage  heights  Sept.  23  to  Dec.  31  read 
the  original  gage  and  referred  to  a  new  datum. 
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EAST  ELK  CREEK  NEAR  NEW  CASTLE,  COLO. 

Location. — At  the  highway  bridge  on  line  between  sees.  24  and  25,  T.  5  S.,  K-.  91  W., 
2\  miles  northwest  of  New  Castle,  Colo.  No  tributaries  between  the  station  and 
the  mouth. 

Records  available. — January  19,  1911,  to  December  31,  1911. 

Drainage  area. — 60  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by  wad- 
ing during  ordinary  stages. 

Winter  flow. — Little  backwater  from  ice  at  this  station  during  the  winter. 

Diversions. — There  are  court  decrees  for  diversion  of  43  second-feet  from  East  Elk 
Creek,  chiefly  above  the  station. 

Accuracy.— Estimates  of  discharge  which  have  been  made  only  for  the  days  for  which 
gage  heights  are  available  should  be  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  East  Elk  Creek  near  New  Castle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    19 
Feb.  23 

0.  M.  Wimmer 

do,. 

Feet. 

0.60 
.75 
.70 

2.70 

Sec.-ft. 

8.2 

12.9 

12.9 

35G 

July   17 
Sept.  23 
Oct.     6 
Dec.    19 

O.  M.  Wimmer 

do :. 

Feet. 

0.90 

.15 

1.10 

.70 

Sec.-ft. 
20.1 
3  4 

Mar.  31 

do 

do 

do 

H.  B.  Waha 

36.3 
11.5 

Daily  gage  height,  in  feet,  of  East  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 
[Ray  L.  Allen,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.30 

0.40 

0.98     . 

2 

3... 

4 

1.05 

0.70 

5 

1.50 

C 

1.10 

7 

2.70 

8 

0.65 

0.85 

9 

10 

.85 

11 

0.60 

1.80 

12 

.  75 

.40 

0.00 

.95 

13 

.62 

14 

.00 



15 

.68 

.80 

16 

2.70 

17 

1.80 

.90 

18 

.40 

.  65 

19 

0.60 

.70 

20 

2.40 

.80 

21 

22 

.32 
.15 

23 

.75 
.75 

.75 

24 

1.10 

2.10 

.92 

25 

.as 

.59 

.45 

.  75 

26 

1.90 

27 

28 

.60 

.88 

.98 

29 

1.38 

.35 

.78 

30 

31 

.67 

.70 

.70 

i 
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Daily  discharge,  in  second-feet,  of  East  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

245 

6.0 

29 

2 

3 

4 

34 

12 

5 

79 

6 

3.8 

7 

365 

8 

10 

20 

9 

10 

20 

11 

9.0 

130 

12.. 

14 

6.0 

2.0 

26 

13 

10 

14 

2.0 

11 

17 

17 

130 

23 

19 

9.0 

12 

20... 

275 

17 

22 

5.2 
3.5 

23 

14 
14 

14 

24 

38 

195 

24 

11 

9.6 

6.5 

14 

26 

150 

27 

9.0 

22 

29 

29 

64 

5.5 

16 

31... 

11 

12 

12 

DIVIDE    CREEK    BASIN. 
WEST  DIVIDE  CREEK  AT  BEARD'S  RANCH,  NEAR  RAVEN,  COLO. 

Location. — At  Beard's  ranch,  about  sec.  31,  T.  7  S.,  R.  91  W.,  about  4  miles  south  of 
Raven,  Colo. 

Records  available. — July  27,  1909,  to  September  20,  1909,  at  a  point  1  mile  above 
the  present  site;  April  28,  1910,  to  August  31,  1911. 

Drainage  area. — 82  square  miles  (measured  from  Hayden's  atlas). 

Gage. — Vertical  staff. 

Channel. — Fairly  permanent. 

Discharge  measurements. — Made  from  footbridge  during  high  water  and  by  wad- 
ing during  ordinary  stages. 

Winter  flow. — Ice  causes  little  backwater  except  for  a  few  days. 

Diversions. — The  only  water  diverted  above  the  station  is  taken  out  by  the  Highline 
canal  \\  miles  above. 

Accuracy. — Conditions  were  favorable  for  good  results,  and  the  estimates  should  be 
reliable. 

Discharge  measurements  of  West  Divide  Creek  at  Beard's  ranch,  near  Raven,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May     6 

Feet. 

2.50 
1.38 

Scc.-ft. 
185 

39.2 
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Daily  gage  height,  in  feet,  of  West  Divide  Creek  at  Beard's  ranch,  near  Raven,  Colo.,  for  1911 . 

[J.  W.  Beard,  observer.] 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 

14 
15 

16 
17 
is 
19 
20 

21 
22 
23 
24 
25 

20 

27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

0.75 

1.00 

0.81 

.75 

1.02 

.82 

.75 

.98 

.78 

.75 

.98 

.79 

.75 

.98 

.82 

.75 

.92 

.85 

.  10 

.88 

.92 

.75 

.88 

.97 

.75 

.82 

1.15 

.75 

.78 

1.15 

.85 

.72 

1.05 

.88 

.72 

1.05 

.90 

.72 

.92 

.95 

.72 

1.00 

.88 

.72 

1.02 

.82 

.78 

.98 

.82 

.78 

.90 

.82 

.78 

.95 

.82 

.78 

.95 

.82 

.72 

.92 

.82 

.72 

.90 

.82 

.72 

.92 

.85 

.72 

.98 

.85 

.78 

1.08 

.85 

.78 

1.12 

.92 

.78 

1.02 

.98 

.78 

1.10 

.98 

.78 

1.05 

1.05 

1.00 

1.12 

1.15 

1.12 

1.12 

Apr. 


1.28 
1.32 
1.35 
1.48 
1.32 

1.29 
'1.22 
1.30 
1.30 
1.20 

1.28 
1.24 
1.15 
1.20 
1.22 

1.22 
1.32 
1.30 
1.40 
1.45 

1.55 
1.75 
1.82 
1.82 
1.78 

1.70 
1.75 

1.92 
2.05 

1.82 


May. 


1.65 

1.65 
1.72 
2.00 
2.35 

2.65 
2.75 
3.20 
3.30 
3.10 

2.40 
2.30 

2.  50 
2.60 
2.55 

2.55 
2.  60 
2.50 
2.40 
2.10 

1.98 
2.00 
2.10 
2.30 
2.20 

2.25 
2.05 
1.98 
2.10 
2.20 
2.00 


June. 


2.10 
2.05 
1.88 
2.  00 
1.88 

1.85 
1.85 
1.72 
1.65 
1.58 

1.40 
1.42 
1.42 
1.42 
1.48 

1.42 
1.38 
1.38 
1.56 
1.44 

1.00 
1.45 
1.34 
1.25 
1.22 

1.18 

1.10 

1.02 

.88 

.83 


July. 


0  S4 


1.05 
1.10 


.90 
.94 
.94 
.86 


.85 
1.02 


1.20 

1.05 

.95 


Note.— Gage  heights  Jan.  26  to  Feb.  6  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  West  Divide  Creek  at  Beard's  ranch,  near  Raven,  Colo., 

for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

7.5 
7.5 
7. 5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

10 
11 
12 
14 
11 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 

10 

10 

10 

10 
10 
10 
10 
10 
10 

11 
11 
11 
11 
11 

11 

11 

11 
9.6 
8.4 

6.6 
6.6 
6.6 
6.6 
6.6 

8.4 
8.4 
8.4 
8.4 
6.6 

6.6 
6.6 
6.6 
8.4 
8.4 

8.4 
8.4 

8.4 

9.3 
9.6 
8.4 
8.7 
9.6 

10 
13 
15 
24 
24 

18 
18 
13 
16 
17 

15 
12 

14 
14 
13 

12 
13 
15 
20 
22 

17 
21 
18 
16 
24 
22 

32 
35 
37 
48 
35 

32 
27 
33 
33 
26 

32 
29 
21 

20 
27 

27 
35 
33 
41 

46 

86 
86 
81 

71 

99 
118 

80 

66 
66 
73 
110 

162 

208 
222 
310 
330 

290 

170 
155 
185 
200 
192 

192 
200 
185 

170 
125 

107 
110 
125 
155 
140 

148 
118 

107 
1  LT. 
140 
110 

125 
118 

93 
110 

93 

90 
90 
73 
66 

58 

41 
43 

43 
43 

48 

43 
39 
39 
56 
45 

60 
46 
36 
30 
27 

25 
21 
17 
11 
10 

10 
15 
18 
21 
15 

14 
22 
14 
15 
14 

14 
14 
14 
14 
11 

11 
11 
11 
10 
17 

9 

26 
18 
14 
11 

12 

12 
9.3 
8.4 
8.7 
7.2 

6.0 

2 

5.6 

3         

4.8 

4 

4.0 

4.0 

6 

4.0 

7       

3.5 

8         

3.1 

9 

2.8 

10 

3.4 

U 

6.6 

12...     

5.6 

13        

6.3 

14         

5.6 

15  .       

4.4 

16 

3.8 

17 

3.5 

18 

3.2 

19.  .     

3.2 

20  .      

2.8 

21     

3.6 

22 

4.0 

23              

5.8 

24 

6.6 

25 

4.8 

26 

3.4 

27  . .     

3.0 

28 

2.6 

29         

2.2 

30          

1.6 

31  .          

.9 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve, 
interpolated. 


Discharge  Jan.  26  to  Feb.  6 


DIVIDE   CREEK   BASIN.  159 

Monthly  discharge  of  West  Divide  Creek  at  Beards  ranch,  near  Raven,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-on* 
(total  in 
acre-feet). 


Accu- 
racy. 


January. . 
February. 

March 

April 

May 

June 

July 

August . . . 


14 

11 

24 
118 
330 
125 

26 
6.6 


9.4 
8.6 
15.5 
49.8 
161 
54.6 
13.6 
4.0: 


The  period . 


578 

478 

953 

2,960 

9,900 

3,250 

836 

247 


19,200 


WEST  DIVIDE  CREEK  AT  RAVEN,  COLO. 

Location. — At  Ewer's  ranch,  three-fourths  of  a  mile  north  of  Raven,  Colo.,  about  sec. 

13,  T.  7  S.,  R.  92  W.     Nearest  tributary,  Halls  Gulch,  enters  between  the  station 

and  Raven. 
Records  available.— July  27,  1909,  to  July  30,  1910,  at  Raven;  September  20,  1910, 

to  March  31,  1911,  at  present  site.     The  records  at  the  two  stations  are  practically 

comparable,  as  only  Halls  Gulch  intervenes. 
Drainage  area. — 101  square  miles  (measured  from  Hayden's  atlas). 
Gage. — Vertical  staff. 
Channel. — Slightly  shifting. 
Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

during  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  a  part  of  the  winter  period. 
Diversions. — There  are  court  decrees  for  diversions  of  174  second-feet  from  West 

Divide  Creek  above  the  station,  and  for  114  second-feet  between  the  station  and 

the  mouth. 
Accuracy. — Data  insufficient  to  warrant  estimates  of  discharge. 

Daily  gage  height,  in  feet,  of  West  Divide  Creek  at  Raven,  Colo.,  for  1911 . 
[James  Ewers,  observer.! 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

1.35 
1.35 
1.35 
1.35 
1.40 

1.45 
1.45 
1.45 
1.45 
1.73 

2.00 
1.85 
1.75 
1.60 
155 

2.05 
1.60 
1.55 
1.50 
1.45 

1.45 
1.40 
1.45 
1.50 
1.55 

1.55 
1.50 
1.45 
1.45 
1  45 

1.60 
1.70 
1.60 
1.50 
1.70 

1.60 
1.80 
2  25 
2.35 
2.35 

1.80 
1.75 
1.70 
1.55 
1.50 

16 

1.60 
1.55 
1.50 
1.50 
1.50 

1.45 
1.45 
1.45 
1.50 
1.55 

1.55 
1.70 
1.90 
2.30 
2.65 
2.05 

1.45 
1 . .').") 
i.55 
1.55 
1.55 

1.48 
1.55 
1.58 
1.70 
1.55 

1.60 
1.55 
1.50 

1.60 

2 

17 

1.70 

3 

18 

1.68 

4 

19 

1.65 

5 

20 

1.55 

6 

21 

1.55 

7 

22 

1.75 

g 

23 

1.70 

9 

24 

1.90 

10.  . 

25 

1.85 

11 

26 " 

1.75 

12 

27 

1.70 

13 

28 

1.70 

14 

29 

1.68 

15 

30 

1.75 

31 

1.95 

Note.— Gage  heights  affected  by  ioe  Jan.  10  to  16  and  Jan.  27  to  Feb.  2. 
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SURFACE   WATER  SUPPLY,   1911,   PART  IX. 


GUNNISON    RIVER   BASIN. 
TAYLOR  RIVER  AT  ALMONT,  COLO. 

Location. — At  highway  bridge  in  Almont  in  sec.  22,  T.  51  N.,  R.  1  E.,  New  Mexico 
principal  meridian,  100  yards  above  the  junction  of  Taylor  and  East  rivers. 

Records  available.— July  27,  1910,  to  December  31,  1911. 

Drainage  area. — 413  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  highway  bridge. 

Winter  flow. — Ice  causes  backwater. 

Diversions. — There  are  no  court  decrees  for  diversions  from  Taylor  River,  but  from 
Willow  Creek,  which  enters  above,  there  are  decrees  for  12  second-feet  diversion. 

Accuracy. — Conditions  at  this  station  are  favorable  for  accurate  results,  and  the 
records  should  be  reliable. 

Cooperation. — Field  data  are  furnished  by  the  United  States  Reclamation  Service. 


Discharge  measurements 

of  Tayloi 

•  River  at  Almont,  Colo.,  in 

1911. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
heighl . 

Dis- 
charge. 

Mar.   18 

0.  M.  Wimmcr 

E.  H.  Swett 

Feet. 
1.70 
2.78 
3.50 

Sec. -ft. 
132 
744 
1,500 

Aug.  10 

Oct.    26 

E.  H.  Swett 

Feet. 
2.32 
2.08 

Sec. -ft. 
393 

May   11 

do 

274 

June  20a 

do . . .     . 

a  Surface  velocity  taken.    Coefficient  of  85  per  cent  used  to  reduce  velocity. 

Daily  gage  height,  infect,  and  discharge,  in  second-feet,  of  Taylor  River  at  Almont,  Colo., 

for  1010. 
[A.  D.  McKee,  observer.] 


July. 

Aug. 

Sept. 

Oct. 

IS 

ov. 

Day. 

Gage 

height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1  . 

2.05 

2.0 

1.95 

1.95 

2.05 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

2.0 

1.95 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 
1.85 

258 
235 
215 
215 
258 

235 
235 
215 
195 
195 

195 
195 
235 
215 
195 

195 
195 
195 
195 
195 

195 
Hi.') 
195 
195 
178 

178 
178 
178 
178 
178 
178 

1.85 

1.8 

1.85 

2.05 

2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1 .  85 
1.85 
1.8 
1.8 

178 
160 
178 
258 
235 

215 
215 
195 
195 

195 

195 
195 
195 

195 
195 

195 
195 
195 
195 

195 

L95 
L95 

195 
195 

195 

195 

17s 
178 
ICO 
ICO 

1.8 

1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 

1.95 

1.9 

1.85 

1.8 

1.8 

1.75 
1.75 
1.75 
1.75 

1.75 
1.75 
1 .  75 
1.75 
1 .  75 
1.75 

160 

1C0 
ICO 
ICO 
160 

1C0 

160 

145 
145 
145 

145 
145 
145 
145 
145 

145 
215 

195 
178 
160 

1C0 
145 
l  15 
L45 
145 

145 
145 
145 
1  45 
145 
145 

1.75 
1.75 
1.  75 
1.  75 
1.75 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.65 
L65 

1.65 

1.6 

1.6 

1.6 
1.7 

1.7 

1.7 
1.7 

1.7 

145 

2.... 

145 

3... 

145 

4.. 

145 

5. 

145 

6 

145 

7.. 

14.", 

8 

145 

9 

145 

10.. 

145 

11 

145 

12 

130 

13... 

130 

14... 

L30 

15 

130 

16. 

115 

17... 

115 

18... 

115 

19.. 

100 

20 

100 

21.. 

100 

22... 

130 

23... 

130 

24... 

130 

25 

130 

26 

130 

27 

1.9 

1.9 
1.95 
2.15 
2.05 

195 
195 
215 
305 
258 

130 

28 

29... 

130 
130 

30 

31  ' 

130 



Note.— Daily  diseliartri1  determined  from  a  well-defined  ratingcurve.    Discharge  Nov.  27  to 30 estimated. 
Daily  discharge  revised  and  supersedes  that  published  in  Water-Supply  Paper  289. 


GUNNISON   RIVER   BASIN. 
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Daily  gage  height,  in  feet,  of  Taylor  River  at  Almont,  Colo.,  for  1911. 
[Angus  McClanahan,  observer.] 


Day. 


1 
2 
3 
4 
5 

6 

7 
8 
9 

10 

11 
12 
13. 

14 
15 

16. 
17 
IS 
19. 

20. 

21. 

22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 

30. 
31. 


an. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.6 

1.7 

1.6 

2.3 

3.55 

3.2 

2.4 

2.1 

3.0 

2.1 

1.85 

1.6 

1.7 

1.6 

2.0 

2.3 

3.8 

3.2 

2.4 

2.1 

2.5 

2.1 

1.85 

1.6 

1.7 

1.6 

2.0 

2.3 

3.9 

3.2 

2.4 

2.1 

2.3 

1.8 

1.85 

1.6 

1.7 

1.6 

1.9 

2.6 

3.9 

3.15 

2.4 

2.1 

2.3 

1.8 

1.85 

1.6 

1.6 

1.6 

1.8 

2.8 

4.0 

3.3 

2.4 

2.1 

3.0 

1.9 

1.85 

1.6 

1.6 

1.6 

1.8 

3.05 

3.9 

3.4 

2.3 

2.0 

2.75 

1.8 

1.85 

1.7 

1.6 

1.8 

1.8 

3.15 

3.9 

3.2 

2.3 

2.0 

2.65 

1.8 

1.85 

1.7 

1.6 

1.85 

1.8 

3.25 

3.9 

3.2 

2.3 

2.0 

2.5 

1.8 

1.85 

1.7 

1.6 

1.9 

1.8 

3.4 

3.9 

3.1 

2.3 

2.0 

2.5 

1.9 

1.75 

1.7 

1.6 

2.0 

1.8 

3.4 

3.9 

3.05 

2.3 

2.0 

2.5 

2.05 

1.8 

1.8 

1.6 

2.0 

1.8 

2.9 

3.8 

3.0 

2.2 

2.0 

2.5 

2.0 

1.8 

1.8 

1.6 

2.0 

1.7 

2.9 

3.75 

2.9 

2.2 

2.0 

2.4 

1.85 

1.85 

1.8 

1.6 

2.0 

1.7 

2.95 

3.7 

2.9 

2.7 

2.0 

2.3 

1.85 

1.8 

1.8 

1.6 

1.9 

1.7 

2.95 

3.7 

2.8 

2.7 

2.0 

2.3 

1.85 

1.8 

1.8 

1.6 

1.9 

1.7 

3.0 

3.7 

2.8 

2.7 

2.0 

2.3 

1.85 

1.8 

1.8 

1.6 

1.7 

1.7 

3.0 

3.5 

2.1 

2.7 

2.0 

2.3 

1.85 

1.8 

1.7 

1.6 

1.7 

1.7 

3.0 

3.5 

2.1 

2.7 

2.0 

2.3 

1.95 

2.1 

1.7 

1.6 

1.7 

1.8 

3.15 

3.5 

2.1 

2.7 

2.0 

2.2 

1.95 

1.95 

1.7 

1.6 

1.7 

1.8 

3.4 

3.4 

2.1 

2.7 

2.0 

2.2 

1.95 

1.95 

1.7 

1.6 

1.7 

1.8 

3.0 

3.4 

2.0 

2.2 

2.1 

2.0 

1.95 

1.95 

1.7 

1.6 

1.7 

1.8 

3.0 

3.62 

2.0 

2.2 

2.1 

2.0 

1.95 

2.0 

1.7 

1.6 

1.8 

2.0 

3.0 

3.5 

2.0 

2.2 

2.15 

1.95 

1.95 

2.1 

1.8 

1.6 

1.8 

2.1 

3.0 

3.4 

2.7 

2.15 

2.2 

1.95 

1.95 

2.1 

1.8 

1.6 

1.8 

2.2 

3.2 

3.4 

2.6 

2.1 

2.0 

2.0 

1.95 

2.15 

1.8 

1.6 

1.8 

2.2 

3.3 

3.2 

2.6 

2.1 

2.0 

2.05 

1.85 

2.1 

1.9 

1.6 

1.8 

2.4 

3.4 

3.2 

2.6 

2.1 

2.0 

2.1 

1.95 

2.1 

1.9 

1.6 

1.8 

2.4 

3.4 

3.1 

2.5 

2.1 

2.0 

2.1 

1.95 

2.05 

1.9 

1.6 

1.8 

2.5 

3.6 

3.1 

2.45 

2.1 

2.0 

2.15 

1.85 

2.1 

1.9 

1.9 

2.6 

3.4 

3.0 

2.4 

2.1 

2.0 

2.2 

1.85 

2.25 

1.9 

1.9 

2.3- 

3.5 

3.1 

2.4 

2.1 

2.5 

2.1 

1.85 

2.3 

1.9 

2.0 



3.5 

2.4 

2.1 

2.1 

2.4 

Note.— Gage  heights  distorted  by  ice  Nov.  10  and  11  and  Dec.  17  to  31. 

Daily  discharge,  in  second-feet,  of  Taylor  River  at  Almont,  Colo.,  for  1911. 


Day. 


l 
2 
3 
4 
5 

6 
7 
8 

9 

10 

11 
12 
13 
14 

15 

16 
17 
IS 
19 

20 

21 
22 
23 
24 

25 

26. 
27. 

28. 
29 
30. 

31 


Jan. 


100 
100 
100 
100 
100 

100 
130 
130 
130 
130 

160 
160 
160 
160 
160 

160 
130 
130 
130 
130 

130 
130 
160 
160 
160 

195 
195 
195 
195 
195 
195 


Feb. 


130 
130 
130 
130 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

100 


Mar. 


100 
100 
100 
100 
100 

100 
160 
178 
195 
235 

235 
235 
235 
195 
195 

130 
130 
130 
130 
130 

130 
160 
160 
160 
160 

160 
160 
160 
195 
195 
235 


Apr. 


235 
235 
235 
195 
160 

160 
160 
160 
160 
160 

160 
130 
130 
130 
130 

130 

130 
160 
160 
160 

160 
235 
2S0 
330 
330 

450 
450 
520 
590 

390 


May.    June. 


390 
390 
390 
590 
760 

1,010 
1,120 
1,220 
1,390 
1,390 


860 
910 
910 
960 

960 

960 

1,120 

1,390 

960 

960 

960 

960 

1,170 

1,280 

1 ,  390 
1,390 
1,620 
1,390 
1,500 
1,500 


1,560 
1,860 
1,990 
1,990 
2,120 

1,990 
1,990 
1,990 
1,990 
1,990 

1,860 
1,800 
1,740 
1,740 
1,740 

1,500 
1,500 
1,500 
1,390 
1,390 

1,640 
1,500 
1,390 
1,390 
1,170 

1,170 
1,060 
1,060 
960 
1,060 


July. 


1,170 
1,170 
1,170 
1,120 
1,280 

1,390 
1,170 
1,170 
1,060 
1,010 


860 

860 
760 
760 

280 
280 
280 
280 
235 

235 
235 
670 
590 
590 

590 
520 
485 
450 
450 
450 


Aug. 


450 
450 
450 
450 
450 

390 
390 
390 
390 
390 

330 
330 
670 
670 
670 

670 
670 
670 
670 
330 

330 
330 
305 
280 
280 

280 
280 
280 
280 
280 
2SO 


Sept. 


280 
280 
280 
280 
280 

235 
235 
235 
235 
235 

235 
235 
235 
235 
235 

235 
235 
235 
235 
280 

2S0 
305 
330 
235 
235 

235 
235 

235 
235 
520 


Oct. 


960 
520 
390 
390 
960 

715 
630 
520 
520 
520 

520 
450 
390 
390 
390 

390 
390 
330 
330 
235 

235 
215 
215 
235 

258 


305 
330 
280 
280 


Nov. 


2  so 
280 
160 

Hill 
195 


160 
160 
195 
190 

184 
178 
178 
178 
178 

178 
215 
215 
215 
215 

215 
215 
215 
215 
178 

215 
215 

17s 
17s 
17s 


Dec. 


178 
178 
178 
178 
178 

178 
178 
178 
145 
160 

160 
178 
160 


160 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  Nov.  10  and  11  inter- 
polated.   Discharge  Dec.  17  to  31  estimated  at  160  second-feet. 


8174°— wsp  309—14- 


-11 
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Monthly  discharge  of  Taylor  River  ct  Almont,  Colo.,  for  1910-11. 


Month. 


July  27-31. 

August 

September. 
October... 
November. 
December. 


1910. 


The  period . 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December.... 


1911. 


The  year. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


305 
258 
258 
215 

14.-) 


195 
130 
235 
590 
1,620 


120 
390 
670 
520 
960 
280 
178 


2,120 


195 
178 


145 
100 


234 
203 
194 
154 
131 
«  115 


100 
100 
100 
130 
390 
960 
235 
280 
235 
215 
160 
145 


100 


145 
104 
161 
234 
1,050 
1,600 
727 
422 
261 
415 
196 
165 


Run-off 
(total  in 
acre-feet). 


457 


2,320 
12, 500 
11,500 
9,470 
7,800 
7,070 


50,700 


8,920 
5,780 
9,900 
13, 900 
64, 600 
95, 200 
44,  700 
25,900 
15,  500 
25,500 
11,700 
10, 100 


332,000 


Accu- 
racy. 


a  Estimated. 
Note. — Monthly  discharge  for  1910  supersedes  that  published  in  Water-Supply  Paper  289. 


GUNNISON  RIVER   NEAR  GUNNISON,  COLO. 

Location. — At  highway  bridge  2  miles  below  Gunnison.  Nearest  tributary,  Tomichi 
Creek,  enters  about  1  mile  below. 

Records  available. — November  27,  1910,  to  December  31,  1911. 

Drainage  area. — 963  square  miles  (measured  from  Hayden's  atlas). 

Gage. — Chain  gage. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  but  no  measurements 
have  been  made  to  determine  the  variation  in  amount. 

Diversions. — There  are  court  decrees  for  diversions  of  250  second-feet  from  Gunnison 
River  between  this  station  and  the  forks  at  Almont,  and  diversions  of  270  second- 
feet  from  intervening  tributaries. 

Accuracy. — Estimates  are  considered  only  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 
the  field  data  are  furnished. 

Discharge  measurements  of  Gunnison  River  near  Gunnison,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  14 
June  17 
Aug.  24 

O.M.  Wimmer 

do 

B.  S.Clayton 

Feet. 
0.40 
3.10 
1.00 

Sec.-ft. 
219 
3,830 
656 

Oct.      3 
Nov.  22 
Dec.  13a 

B.  S.  Clavton 

do 

M.  E.  Bunger 

Feet. 
1.22 
.55 
.50 

Sec.-ft. 
941 
370 
291 

a  Ice  conditions. 


GUNNISON   RIVER  BASIN. 
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Daily  gage  height,  in  feet,  of  Gunnison  River  near  Gunnison,  Colo.,  for  1911. 
[Mrs.  C.  W.  Chinery,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.5 
.4 

.5 
.5 
.5 

.8 
.9 
1.2 
1.1 
1.2 

1.1 
1.0 

.9 
.8 
1.0 

.9 
.9 
.8 
.9 
1.0 

1.1 
.9 
.8 
1.0 
1.1 

.9 

1.0 

.9 

.8 
.7 
.9 

0.8 
.8 
.9 
1.0 
1.0 

.9 

.8 
.7 
.8 
.9 

.  5 
.6 

A 

.5 

.4 

.5 
.6 

.7 
.7 

.7 
.7 
.6 
.5 
.6 

.6 
.7 

.8 

0.9 

.8 
.7 
.6 

.7 

.7 
.8 
.9 
.5 
.6 

.7 
.6 
.5 
.6 
.7 

.8 
.9 

.8 

.7 
.7 

.7 
.8 
.7 
.6 
.6 

.7 
.7 
.7 
.8 
.8 
.9 

0.8 
.9 
1.0 
1.0 
1.0 

.9 

.8 
.7 

.7 
.8 

.8 
.9 
.8 
.7 
.6 

.7 
.9 
1.0 
.9 
.8 

.8 
.9 
.9 

.8 
.7 

.8 
.7 
.8 
.8 
.8 

'""3.T 

3.1 
3.3 
2.9 
2.6 
2.4 

2.2 
2.1 
2.1 
2.2 
2.0 

2.0 
2.5 

2.8 
2.5 
2.9 

2.7 
2.5 
2.3 
2.3 
2.4 

2.2 
2.1 
2.1 
2.0 
2.0 

1.8 
1.7 
1.6 
1.6 
1.5 

1.6 
1.6 
1.8 
1.7 

0.7 

.7 
.7 
.6 

—  -■-•■ 

.8 

0.7 
.7 

.7 
.6 
.6 

.6 
.5 

!s 

.7 

.7 

'.7 
.6 

.7 

.7 

!6 

.7 
.7 

.7 

.7 
.8 
.8 
.8 

.8 
.7 
.7 
.8 
1.8 

1.9 
1.2 
1.2 
1.5 

2.2 

1.9 
1.6 

1.4 
1.3 
1. 35 

1.2 
1.1 
1.0 

.9 

.9 

.8 
.8 

.8 
.8 
.8 

.9 
.9 

.8 
.85 

.7 

.6 

A 
.9 

.95 

.8 

0.75 
.85 
.5 
.5 
.5 

.r, 
.5 
.  5 

.  5 

.5 
.5 
.4 
.4 
.4 

.4 
A 
A 
.4 
.5 

.6 
.  5 
.5 
.5 
.5 

.5 

if) 
.6 
.6 

0.6 
.65 
.5 
.65 
.75 

8 

2 

3 

4 

5 

6 

.85 

.75 

.5 

.5 

.5 

.5 

.5 

.5 

4 

8 

9 

10 

11 

12 

13 

14 

15 

16 

4 

17 

4 

18 

4 

19 

5 

20 

21 

5 

22 

.5 

23 

.5 

24 

.5 

25 

.5 

26 

.5 

27 

1.0 
.9 

.8 
.7 
.8 

.5 

28 

.5 

29 

.5 

30 

.5 

31 

.5 

Note.— Ice  effect  Jan.  1  to  Feb.  13  and  Dec.  2  to  31. 
Daily  discharge,  in  second-feet,  of  Gunnison  River  near  Gunnison,  Colo.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

570 
480 
400 
330 
400 

440 
480 
570 
265 
330 

400 
330 
265 
330 
400 

480 
570 
480 
400 
400 

400 
480 
400 
330 
330 

400 
400 
400 
480 
480 
570 

480 
570 
670 
670 
670 

570 
480 
400 
400 
480 

480 
570 
480 
400 
330 

400 
570 
670 
570 
480 

480 
570 
570 
480 
400 

480 
400 
480 
480 
480 

"3,"820" 
3,820 
3,820 
3,820 

3,820 
4,170 
3,480 
2,970 
2,640 

2,320 
2,160 
2,160 
2,320 
2,000 

2.000 
2,800 
3,310 
2,800 
3,480 

3,140 

2,800 
2,480 
2,480 
2,640 

2,320 
2,160 
2,160 
2,000 
2,000 

1,700 
1,560 
1,420 
1,420 
1,280 

1,420 
1,420 
1,700 
1,560 
1,200 

1,000 
800 
700 
600 
500 
400 

400 

400 
400 
330 

""".'mV 

480 

670 

570 
180 
400 
480 

400 
400 
400 
330 
330 

330 
265 
265 

265 
400 

400 
•100 
400 
330 
400 

400 
400 
330 
400 
400 

400 
400 
480 
480 
480 

480 
Hi  i 

400 

180 

1,700 

1,850 

900 

000 

1 ,  280 

2,320 

1,850 
1,420 
1,150 
1,020 
1,080 

900 
780 
670 
571 1 
570 

480 

480 
480 

i-  l 
i    I 

570 

570 
480 
51-5 
4(K) 

330 
265 

LMD 
570 
620 

I  VI 

440 

2 

525 

3 

265 

4 

265 

5 

265 

6 

330 

7 

265 

8 

265 

9 

265 

10 

265 

11 

265 

12 

265 

13 

210 

14 

210 
265 

210 
265 
330 
400 
400 

400 
400 
330 
265 
330 

330 
400 
480 

210 

15 

210 

16 

210 

17 

210 

18 

210 

19 

210 

20 

265 

21 

330 

22 

265 

23 

265 

24 

265 

25 

265 

26 

265 

27 

265 

28 

330 

29 

330 

30 

33') 

31 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve. 
June  18  to  21  and  July  25  to  31. 


Discharge  interpolated 
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Monthly  discharge  of  Gunnison  River  near  Gunnison,  Colo.,  for  1911. 


Month. 


February,  15  days. 

March 

April 

June  17-30 

July 

August,  11  days... 

September 

October 

November 

December 


The  period . 


Discharge  in  second-feet. 


Maximum.    Minimum 


480 
570 
670 


3,300 


1,700 

2,320 

525 


210 
265 
330 


400 


265 
210 
210 


Mean. 


Run-off 
(total  in 
acre-feet). 


334 

418 

505 

3,090 

1,850 

463 

432 

796 

278 

a290 


9,910 
25,700 
30,000 
85,900 
114,000 
10,100 
25,700 
48,900 
16,500 
17,800 


385,000 


Accu- 
racy. 


a  Estimated  from  actual  discharge  measurement. 

GUNNISON  RIVER  AT  RIVER  PORTAL,  COLO. 

Location. — About  300  feet  above  the  portal  of  the  Gunnison  tunnel  of  the  United 
States  Reclamation  Service,  about  sec.  10,  T.  49  N.,  R.  7  W.,  New  Mexico  principal 
meridian,  21  miles  northeast  of  Montrose.  Nearest  tributary,  Crystal  Creek,  enters 
about  4  miles  above.  ' 

Records  available. — April  7,  1905,  to  November  6,  1911.  September  18,  1903,  to 
December  17,  1905,  a  station  was  maintained  at  Cimarron,  about  12  miles  above. 
The  records  at  the  two  points  are  not  directly  comparable  as  Cimarron  River  and 
Crystal  Creek  enter  between. 

Drainage  area. — 4,140  square  miles  (measured  from  Land  Office  map). 

Gage. — Staff.  The  original  staff  gage,  which  was  bolted  to  the  cliff  on  the  right  bank 
of  the  river,  was  dislodged  by  driftwood  June  4,  1909;  prior  to  this  time  there  had 
been  no  change  in  location  or  datum.  From  June  5  to  19  an  old  high-water  gage, 
100  feet  upstream,  with  its  datum  10.08  feet  lower  than  that  of  the  original  gage, 
was  used,  and  readings  were  reduced  to  the  original  datum.  August  9,  1909,  a 
new  staff  gage  was  installed  at  the  original  site  and  datum.  This  gage  was 
destroyed  November  20,  1909,  but  replaced  in  1910,  by  the  gage  at  present  in  use. 

Channel. — Slightly  shifting.  Debris  from  the  Gunnison  tunnel  is  dumped  into  the 
river  below  the  station. 

Discharge  measurements. — Made  from  car  and  cable  near  the  station. 

Winter  flow. — Ice  covers  the  river  and  records  are  discontinued  for  about  4  months 
each  year;  the  ice  attains  a  thickness  of  1  to  2  feet. 

Diversions. — Between  this  station  and  that  near  Gunnison  there  are  court  decrees 
for  the  diversion  of  55  second-feet  from  the  Gunnison  and  580  second-feet  from  the 
intervening  tributaries.  Just  below  the  station  is  the  entrance  of  the  Gunnison 
tunnel  through  which  1,300  second-feet  will  be  diverted  into  Uncompahgre 
Valley. 

Accuracy. — Although  the  channel  shifts  slightly,  sufficient  measurements  have  been 
obtained  to  make  the  estimates  reliable. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Discharge  measurements  of  Gunnison  River  at  River  Portal,  Colo.,  in  1911. 


Date. 

llydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar    21 

Christiansen  and  Swett. 

Swett  and  Limey 

Moser  and  Lunev 

A.  L.  B.  Moser." 

do 

Feet. 

6.05 
12.40 
12.20 
10.00 

9.60 

Sec.-ft. 

XII 

8,040 
8,400 
5,620 
4,460 

July    in 

29 

Aug.     2 

Sept.    9 

Feet. 
9.05 
8.40 
7.  SO 
6.40 

Sec.-ft. 
3,850 

May     9 

do 

2,920 

June  18 

July     9 

10 

do 

...do 

2,150 
1,040 

GUNNISON   RIVER   BASIN. 

Daily  gage  height,  in  feet,  of  Gunnison  River  at  River  Portal,  Colo.,  for  1911. 
[U.  S.  Reclamation  Service  engineers,  observers.] 
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Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

j 

7.3 
7.6 
7.6 
7.8 
7.5 

7.2 
7.0 
6.9 
7.0 
7.0 

6.8 
6.7 
6.6 
6.4 
6.4 

6.5 
6.8 
7.0 
7.2 
7.7 

8.0 
8.6 
8.8 
9.0 

8.8 

9.1 
9.6 
9.8 
10.1 

9.5 

8.8 
8.6 
8.7 
9.3 
10.2 

11.0 
11.4 
11.8 
12.3 
12.5 

11.3 
10.6 
10.7 
10.7 
11.0 

10.9 
11.1 
11.4 
12.0 
11.3 

10.4 
10.0 
10.2 
10.8 
11.1 

11.6 
11.4 
11.3 
11.4 
11.4 
11.6 

12.0 
12.3 
12.3 
12.4 

12.7 

13.1 
13.1 
13.3 
13.6 
13.5 

13.0 
13.1 
13.1 
13.0 
12.7 

12.7 
12.2 
12.0 
12.1 
12.2 

12.2 
12.4 
12.0 
11.6 
11.1 

10.6 
10.3 
10.2 
10.2 
10.0 

9.8 
10.5 
11.2 
11.4 
10.8 

11.2 
11.0 
10.4 
10.0 
9.6 

9.2 
9.0 
9.2 
9.5 
9.2 

9.0 
9.0 
9.0 
9.2 
9.3 

9.4 
9.4 
10.0 
9.4 
9.0 

9.0 

8.9 
8.6 
8.4 
8.3 
8.2 

8.0 
7.8 
7.8 
7.6 
7.5 

7.4 
7.2 
7.2 
7.0 
7.2 

7.4 

7.4 
7.4 

7.4 
7.2 

7.0 
7.0 
7.0 

6.8 
6.8 

6.8 
7.2 
7.6 
7.6 
7.4 

7.2 
7.0 
6.9 
6.8 
6.8 
6.6 

6.6 
6.6 
6.6 
6.8 
6.6 

6.6 
6.  1 
6.4 
6.3 
6.2 

6.3 
6.3 
6.4 
6.4 
6.5 

6.6 
6.4 
6.3 
6.3 
6.3 

6.4 
6.3 
6.4 
6.  6 

6.4 

6.3 
6.  5 
6.5 
6.5 
7.0 

8.  5 

8.6 
8.  1 
7.7 
7.8 

10.8 
9.6 
8.8 
8.5 
8.3 

8.0 
7.9 
7.8 
7.6 
7.5 

7.4 
7.2 
7.2 
7.1 
6.9 

6.6 
6.6 
6.8 
7.0 
6.9 

6.8 
7.0 
7.0 
7.0 
6.9 
6.6 

6.6 
6.8 
6.7 
6.4 
6.6 

6.9 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 



12 

13 



14 

15 

16 

17 

18 

19 

20 

21 

6.0 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Gunnison  River  at  River  Portal,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

j 

1,720 
2,000 
2,000 
2,200 
1,900 

1,630 
1,470 
1,400 
1,470 
1,470 

1,320 
1,250 
1,180 
1,040 
1,040 

1,110 
1,320 
1,470 
1,630 
2,100 

2,420 
3,120 
3,380 
3,640 
3,380 

3,780 
4,480 
4,780 
5,240 
4,330 

3,380 
3,120 
3,250 
4,050 
5,390 

6,680 
7,360 
8,060 
8,940 
9,280 

7,190 
6,020 
6,180 
6,180 
6,680 

6,520 
6,850 
7,360 
8,410 
7,190 

5,700 
5,080 
5,390 
6,350 
6,850 

7,710 
7,360 
7,190 
7,360 
7,360 
7,710 

8,410 
8,940 
8,940 
9,110 
9,640 

10,300 
10,300 
10, 700 
11,200 
11,000 

11,200 
10,300 
10,300 
10, 200 
9,640 

9,640 
8,760 
8,410 
8,580 
8,760 

8,760 
9,110 
8,410 
7,710 
6,850 

6,020 
5,540 
5,390 
5,390 
5,080 

4,780 
5,860 
7,020 
7,360 
6,350 

7,020 
6,680 
5,700 
5,080 
4,480 

3,910 
3,640 
3,910 
4,330 
3,910 

3,640 
3,640 
3,640 
3,910 
4,050 

4,190 
4,190 
5,080 
4,190 
3,640 

3,640 
3,510 
3, 120 
2,880 
2,760 
2,640 

2,420 
2,200 
2, 200 
2,000 
1,900 

1,800 
1,630 
1,630 
1,470 
1,630 

1,800 
1,800 
1,800 
1,800 
1,630 

1,470 
1,470 
1,470 
1,320 
1,320 

1,320 
1,030 
2,000 
2,000 
1,800 

1,630 
1,470 
1,400 
1,320 
1,320 
1,180 

1,180 
1,180 
1,180 
1,320 
1,180 

1,180 

1,040 

1,040 

985 

925 

985 

985 

1,040 

1,040 

1,110 

1,180 

1,040 

985 

■is:, 
985 

1,040 

1,040 
1,  L80 
1,040 

985 
1,110 
1,110 
1,110 
1,470 

3,000 

3,120 
2, 530 
2,  100 
2,  200 

6,350 

4,480 
3,380 
3,000 
2,760 

2,420 
2,310 
2, 200 
2, 000 
1,900 

1,800 
1,630 
1,630 
1,550 
1,400 

1,180 
1,180 
1,320 
1,470 
1,400 

1,320 
1,470 
1,470 
1,470 
1.400 
1,180 

1,180 

2 

1,320 

3 

1,250 
1,040 

4 

5 

1,180 

6 

1,400 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 
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SURFACE   WATER  SUPPLY,   1911,   PART  IX. 


Monthly  discharge  of  Gunnison  River  at  River  Portal,  Colo.,  for  1911 . 
[Drainage  area,  4,140  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September 

October 

November  1-6. 


The  period . 


Discharge  in  second-feet. 


Maximum. 


5,240 
9,280 
11,200 
7,360 
2,420 
1,470 
6, 350 
1,400 


Minimum. 


1,040 
3,120 
5,080 
2,640 
1,180 
925 
1.180 
1,040 


Mean. 


2,310 
6,520 
8,750 
4,480 
1,670 
1,090 
2,150 
1,230 


Tor 

square 
mile. 


0.558 

1.57 

2.11 

1.08 

.403 

.263 

.519 

.297 


Run-off. 


Depth  in 
inches  on 
drainage 


Total  in 
acre-feet. 


0.62 
1.81 
2.35 
1.24 

.46 
.  29 

.60 
.07 


137,000 
401.000 
521,000 
275,000 
103,000 

64.900 
132,000 

11  600 


Accu- 
racy. 


EAST  RIVER  AT  ALMONT,  COLO. 

Location. — At  highway  bridge  at  Almont,  200  feet  above  the  junction  of  East  and 

Taylor  rivers. 
Records  available.— April  15  to  October  8,  1905;  July  27,  1910,  to  December  31, 

1911. 
Drainage  area. — 295  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff.     No  determined  relation  between  datum  of  present  gage  and 

that  of  gage  used  in  1905. 
Channel. — Practically  permanent. 
Discharge  measurements. — Made  from  bridge. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  bin  no  measurements 

have  been  made  to  determine  the  variation  in  amount. 
Diversions. — There  are  court  decrees  for  78  second-feet  from  East  River  above  the 

station,  and  52  second-feet  from  tributaries. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  results  should  be 

reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Discharge  measurements  of  East  River  at  Almont,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.   18 

O.  M.  Wimmer 

E.  II.  Swett 

Feet. 
0.76 
2.50 
2.90 

Sec.-ft. 

60 

1,060 

1,490 

Aug.  10 
Oct.    26 

E.  H.  Swett 

Feet. 
1.72 
1.30 

Sec.-ft. 
376 

May    11 

do 

166 

June  20 

do 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  East  River  at  Almont,  Colo. 

for  1910. 


July. 

August. 

September. 

October. 

November. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

1.4 
1.4 
1.4 
1.4 
1.35 

1.25 
1.25 
1.2 
1.2 
1.2 

205 
205 
205 
205 
190 

162 
162 
150 
150 
150 

1.0 
.95 
.95 
1.2 
1.15 

1.1 
1.1 
1.1 
1.1 
1.05 

110 
100 
100 
150 

140 

130 
130 
130 
130 
120 

0.9 
.9 
.9 
.9 

.9 

.9 

.85 

.85 

.85 

.85 

90 
90 
90 
90 

90 

90 
80 
80 
80 
80 

0.9 
.85 
.85 

.85 
.85 

.85 
.85 
.85 
.85 

.85 

90 

2 

80 

3 

80 

4 

80 

5 

80 

6 

80 

7 

80 

8 

80 

9 

80 

10 

80 

GUNNISON   RIVER  BASIN. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  East  River  at  Almont,  Colo., 

for  1910— Continued. 


July. 

August. 

September. 

October. 

November. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

11 

1.2 
1.2 
1.3 
1.25 
1.25 

1.2 
1.25 
1.2 
1.2 
1.2 

1.15 
1.15 
1.15 
1.15 
1.15 

1.1 
1.1 
1.1 

1.05 
1.05 
1.0 

150 
150 
175 
162 
162 

150 
162 
150 
150 
150 

140 
140 
140 
140 
140 

130 
130 
130 
120 
120 
110 

1.05 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.95 
.95 
95 

.9 
.9 
.9 
.9 

.9 

.9 
.9 
.9 
.9 
.9 

120 
110 
110 
110 
110 

110 
110 
100 
100 
100 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

0.85 
.85 
.85 
.85 

.85 

.85 
1.05 
1.0 
1.0 
1.0 

1.0 
.95 
.95 
1.0 
1.0 

1.0 
.95 
.95 
.95 
.95 
.9 

80 
80 
80 
80 
80 

80 
120 
110 
110 
110 

110 
100 
100 
110 
110 

110 
100 
100 
100 
100 
90 

0.85 

.8 
.8 
.8 
.8 

.75 
.75 
.75 
.7 

.7 

.7 
.75 
.8 
.9 
.9 

.85 

80 

12 

70 

13... 

70 

14 

15 

16 

60 

17 

60 

18 

60 

19 

50 

20 

50 

21 

50 

22 

60 

23 

70 

24 

90 

25 

90 

26 

80 

27 

28 

1.15 

1.2 

1.35 

1.4 

1.4 

140 
150 
190 
205 
205 

80 

80 

29 

80 

30 

80 

31 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  Nov.  27  to  30  esti- 
mated at  80  second-feet. 

Daily  gage  height,  in  feet,  of  East  River  at  Almont,  Colo.,  for  1911. 
[Angus  McClanahan,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 
.7 

.7 
.7 
.7 

.7 
.8 
.8 
.8 
.8 

.9 
.9 
.9 
.9 
.9 

.9 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.8 
.8 

.9 
.9 
.9 
.9 
.9 

•9 

0.8 

.8 
.8 
.8 

.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 

0.7 

.7 
.7 
.7 
.7 

.7 

.7 
.8 
.8 
.8 

.8 
■    .8 
.8 
.7 
.65 

.6 
.6 
.6 
.6 
.6 

.7 
.75 
.8 
.9 

.85 

.9 

.9 

.9 

1.0 

1.2 

1.2 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 

1.0 
1.0 

1.1 
1.2 
1.2 
1.3 
1.3 

1.4 

1.6 
1.65 
1.8 
1.9 

1.95 

2.15 

2.2 

2.3 

2.0 

1.9 
1.9 
2.0 
2.2 

2.4 

2.55 

2.65 
2.85 
3.05 
3.05 

2.5 
2.4 
2.5 

2.45 
2.55 

2.55 

2.55 

2.75 

2.9 

2.45 

2.45 

2.4 
2.5 
2.8 
2.85 

2.95 

2.9 

2.9 

2.9 

2.85 

3.0 

3.2 
3.3 
3.3 
3.3 
3.6 

3.5 
3.45 
3.75 
3.6 

3.8 

3.75 

3.7 

3.7 

3.7 

3.5 

3.5 

3.05 

3.0 

3.05 

3.22 

8.05 

2.85 

2.8 

2.65 

2.5 
2.4 
2.4 
2.5 
2.45 

2.6 
2.5 
2.5 
2.4 
2.55 

3.1 

2.45 

2.45 

2.35 

2.3 

2.3 
2.2 
2.2 
2.1 
2.1 

2.8 
2.8 
2.8 
2.8 
2.7 

2.7 
2.7 
2.0 
1.9 
1.9 

1.8 
1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.7 
1.6 

1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.4 

1.5 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.4 
1.4 

1.3 

1.3 
1.3 
1.4 
1.4 
1.5 

2.1 
1.8 
1.7 
1.7 
2.0 

1.9 
1.8 
1.8 
1.8 
1.6 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.3 

1.3 

1.25 

1.25 

1.3 

1.2 

1.25 

1.25 

1.3 

1.3 

1.2 

1.2 

1.2 
1.2 
1.1 
1.1 
1.2 

1.1 
1.0 
1.0 
1.0 

1.1 
1.1 

1.0 
1.05 
1.05 
1.05 

1.05 

1.0 

1.05 

1.15 

1.15 

1.15 
1.15 

1.15 
1.05 
.95 

1.05 

1.05 

.95 

1.05 

1.05 

1.05 

2.... 

1.05 

3 

1.05 

4 

1.05 

5 

1.15 

6 

1.15 

7 

1.1 

8 

1.05 

9... 

1.15 

10 

1.1 

11 

1.15 

12 

1.15 

13... 

1.05 

14 

1.05 

15 

1.05 

16 

1.05 

17 

1.1 

18 

1.1 

19 

1.05 

20 

1.05 

21 

1.15 

22 

1.2 

23.... 

1.25 

24 

1.25 

25 

1.25 

26 

1.25 

27 

1.35 

28 

1.35 

29 

1.25 

30 

1.2 

31 

1.1 

Note. 
by  ice. 


-Gage  heights  Jan.  11  to  15,  26  to  31,  and  Nov.  19  to  23;  Dec.  5-6,  9,  11,  12,  and  21  to  30  affected 
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Daily  discharge,  in  second-feet,  of  East  River  at  Almont,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

j 

50 
50 
50 
50 
50 

50 
70 
70 
70 
70 

GO 
GO 
60 
GO 
60 

GO 
50 
50 
50 
50 

50 
50 
50 
70 
70 

70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
70 
70 
70 

70 
70 
70 
50 
42 

35 
35 
35 
35 
35 

50 
60 
70 
90 
80 

90 
90 
90 
90 
110 
150 

150 
150 
150 
150 
150 

150 
130 
130 
130 
130 

130 
130 
130 
110 
110 

130 
150 
150 
175 
175 

205 
295 
325 
425 
505 

545 
715 
760 
8G0 
585 

505 
505 
585 
760 
960 

1,110 
1,220 
1,440 
1,660 
1,660 

1,060 
960 
1,060 
1,010 
1,110 

1,110 
1,110 
1,320 
1,490 
1,010 

1,010 
900 
1,060 
1,380 
1,440 

1,540 
1,490 
1,490 
1,490 
1,440 
1,GU0 

1,820 
1,940 
1,940 
1,940 
2,300 

2,180 
2,120 
2,480 
2,300 
2,420 

2,540 
2,480 
2,420 
2,420 
2,420 

2,180 
2,180 
1,660 
1,600 
1,660 

1,840 
1,660 
1,440 
1,380 
1,220 

1,060 

960 

960 

1,060 

1,010 

1,160 
1,060 
1,060 
960 
1,110 

1,710 

1,010 

1,010 

910 

860 

860 
760 
760 
670 
670 

1,380 
1,380 
1,380 
1,380 
1,270 

1,270 

1,270 

585 

505 

505 

425 
425 
425 
355 
355 
355 

355 
355 
295 
295 
295 

295 
295 
245 
245 

205 

245 
295 
295 
295 
295 

295 
295 
295 
295 
295 

295 
295 
295 
295 
245 

225 
205 
205 
205 
205 
175 

175 
175 
175 
175 
150 

150 
150 
150 
150 

150 

150 
150 
150 
150 

150 

150 
150 
150 
150 
175 

175 
175 
205 
205 
175 

175 
175 
205 
205 
245 

670 
425 
355 
355 
585 

505 
425 
425 
425 
295 

295 
295 
245 
245 
245 

245 
245 
205 
205 
175 

175 
162 
162 
175 
150 

162 
162 
175 
175 
150 
150 

150 
150 
130 
130 
150 

130 
110 
110 
110 
130 

130 
110 
120 
120 
120 

120 
110 
120 
120 
120 

120 
120 
120 
120 
100 

120 
120 
100 
120 
120 

120 

2 

120 

3 

120 

4 

120 

5 

124 

6 

127 

7 

130 

8 

120 

9 

125 

10 

130 

11 

127 

12 

124 

13 

120 

14 

120 

15 

120 

16 

120 

17 

130 

18... 

130 

19 

120 

20 

120 

21 

121 

22 

122 

23 

123 

24 

124 

25 

125 

20 

126 

27 

127 

28 

128 

29... 

129 

30 

130 

31 

130 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  interpolated  for  days 
on  which  the  gage  heights  were  affected  by  ice. 

Monthly  discharge  of  East  River  near  Almont,  Colo.,  for  1910  11. 


Month. 


July  27-31 . 

August 

September 
October . . . 
November. 
December. 


1910. 


The  period . 


January . . . 
February. . 

March 

April 

May 

June 

July 

August  — 
September 
October. . . 
November. 
December . 


1911. 


The  year . 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


205 
205 
150 
120 
90 


70 

70 

150 

860 

1,660 

2,540 

1,710 

355 

245 

670 

150 

130 


2,540 


14(1 

no 


50 


50 
50 
35 
110 
505 
960 
355 
175 
150 
150 
100 
120 


35 


178 

154 

107 
94.2 
73.7 
a  60.0 


59.7 
52.9 
64.7 


1,180 
1,850 
898 
272 
169 
279 
122 
124 


445 


Run-off 
(total  in 
acre-feet). 


1,760 
9,470 
6,370 
5,790 
4,390 
3,690 


31,500 


3,670 

2,940 

3,980 

15,900 

72,600 

110,000 

55, 200 

16,700 

10,100 

17,200 

7,260 

7,620 


323,000 


Accu- 
racy. 


a  Estimated. 


GUNNISON    RIVER   BASIN. 


169 


CEMENT  CREEK  NEAR  CRESTED  BTJTTE,  COLO. 

Location.— At  Ahren's  ranch,  in  sec.  22,  T.  14  S.,  R.  85  W.,  about  7  miles  southeast 

of  (Vested  Butte.     No  tributaries  between  the  station  and  the  mouth. 
Records  available. — November  23,  1910,  to  December  14,  1911. 
Drainage  area. — 32  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff. 

Channel. — Somewhat  shifting  after  high  water. 
Discharge  measurements. — Made  by  wading  except  during  extreme  flood  stage 

when  they  are  made  from  a  footbridge. 
Winter  flow. — Ice  causes  little  if  any  backwater  at  this  station,  owing  to  hot  springs 

above. 
Diversions. — There  are  court  decrees  for  diversions  of  8.5  second-feet  from  Cement 

Creek  above  the  station. 
Accuracy. — Conditions  are  favorable  for  accurate  results  but  because  of  missing  gage 

heights  the  estimates  can  not  be  considered  better  than  fair. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 


Discharge  measurements  of  Cement  Creek  near  Crested  Butte,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  16 
June  19 

0.  M.  Wimmer 

do 

do 

Feet. 
0.35 
1.40 
.55 

Sec. -ft. 
12.0 
184 
26.2 

Oct.    28 
Dec.   14 

O.  M.  Wimmer.. 

H.  B.  Waha 

Feet. 
0.50 
.45 

Sec.-ft. 

28.2 
20.8 

Sept.    7 

Daily  gage  height,  in  feet,  of  Cement  Creek  near  Crested  Butte,  Colo.,  for  1911. 
[P.  L.  Snodgrass,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.4 
.3 
.3 
.3 

.35 

.3 

.4 

.4 

.4 

.3 

0.35 
.3 
.3 
.4 
.4 

.3 
.3 
.3 
.3 
.3 

.4 
.4 
.3 
.3 
.4 

.4 

.3 

.4 

.35 

.35 

.35 
.35 
.35 
.35 
.3 

.3 
.3 
.3 

0.8 
.6 
.7 
.9 
.9 

.9 
.8 
.9 
1.0 
1.0 

1.2 

'"i'.h" 

1.6 
1.7 
1.7 

"ilk" 

1.8 

1.3 
1.2 
1.4 

'"i'.b" 

1.4 
1.3 
1.3 

""i.'i" 

1.1 

0.8 

.8 

0.6 
.6 

0.6 
.65 
.6 
.6 
.65 

.7 

.7 

.65 

.6 

0.4 
.4 
.45 
.4 
.4 

.4 

"""."45" 

.4 
.4 

.4 

2 

3 

4 

.8 

■■■-•■■ 

0.4 

5 

.4 

6.  . 

.4 

.8 

.55 
.55 
.55 

.4 

8 

9 

10.  . 

.4 

li 

.7 

.55 
.55 

.55 

.4 

12. 

13 

1.0 

.9 

1.1 

14.  . 

.52 

.5 

.45 

15. . 

.9 
.95 

.7 

16 

0.4 
.35 
.4 
.35 
.35 

.35 
.4 
.35 
.45 

.4 

.35 

.35 

.35 

.35 

.4 

.4 

1.0 

.5 
.  5 

.5 
.45 

17 

18.  . 

.65 
.6 

19 

1.1 

1.2 

1.1 

'"i'.z 

1.3 

1.4 

.9 

.55 
.55 

""."55' 
.55 

"".'52' 

.45 

20 

21 

.65 
17 

""'.6 

.45 
.45 
.45 
.45 
.5 

.5 

.55 

.5 

.4 

.45 

.4 

22 

1.4 
1.25 
1.2 
1.3 

1.3 

.9 
.9 
.9 

23 

24 

25 

26 

.8 
.8 
.8 
.8 
.8 

27 

......... 

.55 
.55 
.55 

.7 

28 

■—---• 

1.4 

1.3 
1.2 
1.3 

29 

30 

31 
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Daily  discharge,  in  second-feet,  of  Cement  Creek  near  Crested  Butte,  Colo.,  for  1910. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

11 
12 
L3 

14 
15 

ie 

17 
18 
It 
20 

21 

2 

22 

3 

23... 

17 
11 

11 

11 
17 
15 
14 

13 

4 

24.. 

5.. 

25.. 

6..  . 

26.. 

7 

27 

8 

28 

9.  .. 

29.. 

10.. 

30.. 

31 

Daily  discharge,  in  second-feet,  of  Cement  Creek  near  Crested  Butte,  Colo.,  for 

1911. 

Day. 

Jan. 

Feb. 

Mar. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

14 
11 
11 

17 
17 

11 
11 
11 
11 
11 

17 
17 

11 
11 

17 

17 
11 
17 
14 

14 

14 
14 
14 
14 
11 

11 
11 
11 

12 
12 
12 
12 
12 

13 
13 
13 
13 
13 

14 
14 
14 
14 
14 

17 
14 
17 
14 
14 

14 
17 
14 
21 
17 

14 
14 
14 
14 
17 
17 

61 
35 
47 
77 

77 

77 
61 
77 
96 
96 

138 
117 
96 

77 
86 

96 
102 
109 
116 
138 

116 
127 
138 
149 
160 

160 
168 
176 
184 
184 
200 

216 
232 
232 
258 
258 

265 
272 
279 
285 
285 

274 
263 
252 
241 
230 

219 
208 
197 
184 
184 

184 
184 
149 
138 
160 

160 
160 
160 
138 
160 

160 
138 
184 
196 
208 

184 
160 
160 
182 
116 

116 
116 
116 

97 
77 

86 
82 
79 

77 

77 

77 
77 
77 
77 
69 

61 
61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
58 
54 
50 

47 
47 
47 
47 
47 

45 
43 

41 
35 
38 

41 
47 
41 
35 
35 

35 
35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

32 
30 
30 
30 
30 

30 
30 
28 
27 
26 

25 
25 
28 
30 
30 

30 
30 
30 
28 
27 

28 
30 
30 
30 
47 

35 
41 
35 
35 
41 

47 
47 
41 
35 
32 

30 
28 
26 
25 
25 

25 
21 
21 
21 
21 

21 
21 
21 
21 
25 

25 
30 
25 
17 
21 
17 

17 
21 

19 
21 

17 
17 

17 

17 
17 

17 
17 

17 
17 

17 

2 

17 

3 

17 

4 

17 

5 

17 

6 

17 

7 

17 

8 

17 

9 

17 

10... 

17 

11 

17 

12 

18 

13 

20 

14 

21 

15 

20 

16 

19 

17 

18 

18 

17 

19 

16 

20 

16 

21 

16 

22 

16 

23 

16 

24 

16 

25 

16 

26 

16 

27.  . 

16 

28 

16 

29 

16 

30 

16 

31 

16 

Note.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.  Discharge  for  days  for 
which  there  are  no  gage  heights  estimated  by  interpolation,  comparison  with  records  at  other  stations, 
and  from  climatologic  data. 
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Monthly  discharge  of  Cement  Creek  near  Crested  Butte,  Colo.,  for  1910-11. 
[Drainage  area,  32  square  miles.) 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Moan. 


Per 
square 
mile. 


Run-off. 


Depth  in 
inches  on 
drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


1910. 
November  23-30. 
December 


January . . 
February. . 

March 

April 

May 

June 

July 

August 

September . 
October... 
November. 
December . 


1911. 


13.6 
11.0 


0.425 
.344 


0.13 

.40 


216 
676 


200 
285 
208 
61 
47 
47 
21 
21 


.'55 
138 
61 

155 
25 
17 
17 
10 


11.9 

13.2 

14.3 

Q30.0 

114 

214 

108 
46.3 
30.5 
28.3 
17.3 
17.0 


.372 
.413 
.447 
.938 
3.56 
6.69 
3.38 
1.45 
.953 
.884 
.541 
.531 


.43 
.43 
.52 
1.05 
4.10 
7.46 
3.90 
1.67 
1.06 
1.02 
.60 
.61 


732 

733 

879 

1,790 

7,010 

12,  700 

6,640 

2,850 

1,810 

1,740 

1,030 

1.050 


The  year . 


2S5 


11 


53.7 


1.68 


22.  S5 


39,000 


a  Estimated  by  comparison  with  other  streams. 
QUARTZ  CREEK  NEAR  PITKIN,  COLO. 

Location. — On  highway  bridge  in  sec.  8,  T.  50  N.,  R.  4  E.  New  Mexico  principal 

meridian,  1  mile  southwest  of  Pitkin.     Nearest  tributary  enters  about  2  miles 

below  the  station. 
Records  available. — December  12,  1910,  to  December  31,  1911. 
Drainage  area. — 54  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff. 
Channel. — Slightly  shifting. 
Discharge  measurements. — Made  by  wading. 
Winter  flow. — Ice  causes  little  if  any  backwater  at  this  station. 
Diversions. — No  water  is  diverted  above  the  station.     Below  the  station  there  are 

court  decrees  for  30  second-feet. 
Accuracy. — Conditions  are  favorable  for  fairly  accurate  results,  and  the  records  are 

considered  fair  or  possibly  good. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Quartz  Creek  near  Pitkin,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.   15 
June  16 
Sept.    6 

O.  M.  Wimmer 

do 

...do 

Feet. 
0.60 
1.65 

.80 

Sec.-ft. 
23.9 
185 
37.3 

Oct.    27 
Dec.   13« 

O.  M.  Wimmer 

H.  B.  Waha 

Feet. 
0.87 

.65 

Sec.-ft. 
37.0 
24.2 

o  Ice  conditions. 
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Daily  gage  height,  in  feet,  of  Quartz  Creek  near  Pitkin,  Colo.,  for  1911. 
[J.  B.  Cammann,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 
.7 
.7 
.6 
.6 

.6 
.6 
.6 
.65 
.65 

.65 

.6 

.55 

.5 

.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.  5 
.5 
.5 

0.5 
.5 
.5 
.5 
.5 

.5 

.55 

.55 

.55 

.55 

.55 
.55 
.55 
.55 
.6 

.55 

.55 

.5 

.5 

.5 

.5 
.5 
.5 
.5 
.5 

.5 

.5 

.55 

.6 

.6 

.6 

0.6 
.6 
.6 
.6 

"*.*65' 

.65 
.65 
.65 
.65 
.65 

"i.'05' 
1.0 
1.0 
1.0 

1.0 
.95 
.95 
1.0 
1.05 

1.1 
1.2 
1.4 
1.4 
1.  1 

1.4 

1.25 

1.4 

1.3 

1.3 

1.3 

1.7 
1.7 
1.7 
1.8 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 
1.25 
1.25 
1.2 

1.1 
1.1 
.95 

"".'95" 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 

0.8 

.8 
.8 
.8 
.8 

.8 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
.75 
.  75 
.75 
.  75 

.75 
.75 
.75 
.75 

"6'.9 
.9 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.0 
.9 
.9 

.8 

.8 
.8 
.8 
.8 

.7 
...... 

.7 
.7 

.7 
.7 
.7 
.7 
.7 
.7 

0.7 

.7 
.7 
.7 

'.7 
.7 

.7 

.7 



...... 

.8 
.7 
.7 
.7 
.7 

.8 
.9 
1.0 

.7 
.8 

0.7 
7 

2 

3 

7 

4 

7 

5 

.7 

6 

7 

7 

7 

8 

7 

9 

7 

10 

11 

.7 

12 

7 

13 

7 

14 

.7 

15 

.7 

16 

1.65 

"\.2" 
1.15 
1.1 
1.1 

1.2 
1.25 
1.3 

.9 
■-•---■ 

.9 
.9 

.7 

17 

6.58 
.58 
.58 
.58 

.58 

.5 

.5 

.5 

.5 

.5 
.5 
.5 

.6 

.7 
.7 

.7 

18 

"i.3" 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.4 
1.5 
1.5 
1.5 
1.5 

.7 

19 

.65 

20 

.65 

21 

.65 

22 

.65 

23 

.65 

24 

.65 

25 

1.2 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

.65 

26 

.65 

27 

28 

.8 
.8 

.8 
.8 
.8 

.65 
.65 

29... 

.7 

30 

.65 

31 

.65 

Note.— Gage  heights  Nov.  27  and  28  affected  by  backwater  from  an  ice  jam.    Effect  of  ice  during  January 
and  December  very  slight. 

Daily  discharge,  in  second-feet,  of  Quartz  Creek  near  Pitkin,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

27 
27 
27 
23 
23 

23 
23 
23 
25 
25 

25 
23 
22 
20 
20 

20 
20 
20 
20 
20 

2D 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
22 
22 
22 
22 

22 
22 
22 
22 
23 

22 
22 
20 
20 
20 

20 
20 
20 
20 
20 

23 
23 
23 
23 
23 

23 
23 
24 
24 
24 

24 
25 
25 
25 
25 

25 
25 
25 
25 
25 

30 
35 

40 
44 
48 

50 
40 
46 
50 
56 

61 
74 
112 
112 
112 

112 
82 

112 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 
91 
91 

208 
208 
208 
252 

189 

112 
112 
102 
91 
91 

91 
91 

82 
82 
82 

82 
82 
82 
74 
74 

74 
74 
68 
61 
61 

74 
82 
91 
82 

74 

61 
61 

46 
46 

46 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

40 
38 
37 
36 
35 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
30 
30 
30 
30 

30 
30 
30 
30 
32 

38 
40 
41 
41 

50 

61 
61 
61 
61 
61 

61 
50 
41 
41 
33 

33 
33 
33 
33 
30 

27 
27 
27 
27 
27 

27 
27 
27 
27 

27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

33 
27 
27 
27 
27 

27 

2... 

27 

3 

27 

4... 

27 

5 

27 

6 

27 

7 

27 

8 

27 

9 

27 

10 

27 

11 

27 

12 

27 

13 

27 

14 

27 

15 

27 

16 

27 

17 

22 
22 
22 
22 

22 
20 
20 
20 
20 

27 

18 

27 

19 

25 

?0 

25 

21 

25 

22 

25 

23 

24 

25 
25 

26 

25 
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Daily  discharge,  in  second-feet,  of  Quartz  Creek  near  Pitkin,  Colo.,  for  1911— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

26 

20 
20 
20 
23 
27 
27 

20 
20 
20 

20 
20 
22 
23 
23 
23 

52 
56 
50 
50 
50 

91 
112 
138 
138 
138 
138 

68 
68 
61 
61 
61 
61 

34 
33 
33 
33 
33 
33 

33 
34 
35 
36 
37 

27 
27 
27 
27 
27 
27 

33 
31 
29 
27 
33 

25 
25 
25 
27 
25 
25 

27 

28 

29 

30 

31 

Note.— Discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  Jan.  1  to  16  estimated 
at  20  second-feet.    Discharge  interpolated  for  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Quartz  Creek  near  Pitkin,  Colo.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

June,  5  days 

July 

August 

September... 

October 

November. . . 
December . . . 


The  period. 


Discharge  in  second-feet. 


Maximum.   Minimum 


27 
27 
23 
56 
138 
252 
112 
61 
37 
61 
33 
27 


20 

20 
23 
46 
189 
61 
33 
30 
27 
27 
25 


20.9 
22.0 
21.1 
31.2 
92.6 
213 
79.1 
40.6 
32.5 
38.7 
27.8 
26.2 


Run-off 
(total  in 
acre-feet). 


1,290 
1,220 
1,300 
1,860 
5,690 
2,110 
4,860 
2,500 
1,930 
2,380 
1,650 
1,610 


28,400 


Accu- 
racy. 


SAPINERO  CREEK i  AT  SAPINERO,  COLO. 

Location. — At  highway  bridge  in  see.  28,  T.  49  N.,  R.  4  W.,  New  Mexico  principal 

meridian,  half  a  mile  northeast  of  Sapinero,  Colo.     No  tributaries  below  the 

station . 
Records  available. — March  17,  1911,  to  December  31,  1911. 
Drainage  area.— 84  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  staff. 

Channel. — Somewhat  shifting  after  high  water. 
Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  and   discharge   measurements  are   made  to 

determine  the  flow. 
Diversions.— Water  sufficient  to  irrigate  approximately  300  acres  is  diverted  above 

the  station. 
Accuracy. — Gage  heights  are  somewhat  fragmentary,  but  the  available  records  are 

good. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Sapinero  Creek  at  Sapinero,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  17 
June  18 
Sept.    4 

O.  M.  Wimmer 

do 

do 

Feet. 
0.42 
1.46 

-.18 

Sec.-ft. 
31.6 
283 
18.9 

Oct.   24 
Dec.    15a 

O.  M.  Wimmer 

H.  B.  Waha 

Feet. 
-0.10 
.32 

Sec.-ft. 
18.8 
11.9 

a  Ice  conditions. 


i  Known  locally  as  Soap  Creek. 
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Daily  gage  height,  infect,  of  Sapinero  Creek  at  Sapincro,  Colo.,  for  1911. 
[John  Schuttler,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.03 
1.16 
1.18 

1.4 
1.25 

1.95 
1.9 
1.95 
1.95 

-0.28 

-  .28 

-0.03 
.1 

.1 
.22 

.47 

.52 

-0.1 
-  .1 

'-".2~ 

0  2 

2 

4 

3 

4 

4 



0.04 
.04 

-.04 
-.04 
-.06 
-.06 

22 

5 

05 

6 

1.03 
.9 

.88 
.96 
.93 

.88 
.86 
.78 
.76 
.76 

.8 
1.0 
1.08 

1 

7 

.1 

8 

15 

9 

.22 
.22 

.17 
.12 

.07 

12 

10 

.15 

11 

1.9 

1.55 

1.8 

1.75 

1.85 

1.95 
1.95 

T 

12 

-  .28 

-  .28 

-  .23 

.2 

13 

2.05 

1.9 

1.95 

1.8 
1.7 
1.46 

14 

.35 

15 

.02 

.02 
.02 

-  .07 

-  .08 

-  .08 

-  .08 

-  .08 

-  .18 

.35 

16 

0.34 

4 

17 

0.4 
.35 
.4 
.35 

18 

.65 

19 

.6 

20  .. 

1.5 

1.31 
1.16 
1.36 
1.75 
1.85 

2.0 
1.8 
1.75 

.6 

21 

-  .28 

-  .28 

-  .23 

.22 

22 

.2 

23 

.42 
.34 
.34 

.34 
.34 
.24 
.24 
.24 

-.16 
-.16 
-.21 

-.26 
-.26 
-.26 

.15 

24 

.65 

.62 

.5 
.5 
.53 
.66 

.78 
.9 

1.8 
1.75 

1.9 

2.05 

2.15 

2.05 

1.7 

25 

26 

.7 

27... 

.3 
.25 
.3 
.55 

28 

29 

-  .13 

-  .18 

.7 

30 

1.7 
1.8 

31... 

-.26 

1 

Note.— Gage  heights  affected  by  ice  Nov.  27  to  Dec.  31. 

Daily  discharge,  in  second-feet,  of  Sapinero  Creek  at  Sapinero,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

172 
205 
210 
198 
185 

172 
141 
136 
155 

148 

136 
131 
112 
108 
108 

117 
165 
185 
215 
246 

277 
308 
338 
369 
356 

265 
228 
247 
266 
285 

304 
323 
342 
360 
378 

395 
304 
369 
356 
382 

408 
408 
369 
330 
291 

242 
205 
255 
356 
382 

408 
395 
408 
408 

32 
30 
28 
25 
25 

21 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
15 
15 

15 
15 
14 
14 
14 

14 
14 
15 
15 
16 

22 
28 
28 
36 
64 

72 
60 
48 
36 
36 

32 
29 
26 
25 
24 

24 
24 
20 
20 
20 

20 
20 
17 
17 
17 

19 

2 

19 

3 

4 

16 

5  ... 

6 

7  ... 

21 

8  . 

21 
21 
21 

21 
21 
20 
20 
20 

19 
19 
19 
18 
18 

18 
17 
17 
17 
16 

9 

10 

11  .. 

12 

13 

4.S4 
395 
408 

369 
343 
283 

46 

14 

15 

16 

17 

32 
28 
32 
28 

42 
56 
69 
82 

76 

18 

19  ... 

20 

21 

22  ... 

23 

56 

46 
!    46 

24 

25 
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Daily  discharge,  in  second-feet,  of  Sapinero  Creek  at  Sapinero,  Colo.,  for  19 1 1     Contd. 


Bay. 

Mar. 

26 

48 

27 

48 

28 

55 

29 

85 

30 

112 

31 

141 

Apr. 


395 
434 
460 
434 
343 


May. 


421 
369 
356 
350 
343 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Note.— Daily  discharge  determined  from  two  fairly  well-defined  rating  curves,  one  applicable  Mar.  17 
to  June  4,  the  other  June  13  to  Nov.  4. 

Monthly  discharge  of  Sapinero  Creek  at  Sapinero,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


Run-off 
(total  in 
acre- feet). 


Accu- 
racy. 


March,  15  days. 

April.... 

May 

June,  10  days.. 
July,  10  days.. 

August 

September 

October 

November 

December 


141 
460 
421 
408 
56 
32 
21 
72 


28 

108 

205 

283 

34 

14 

14 

17 


62.3 

232 

331 

385 
43.1 
19.6 
15.1 
28.1 

a  14.0 

a  12.0 


1,850 

13,800 

20,400 

7,630 

855 
1,210 

898 
1,730 

833 

738 


The  period . 


49,900 


a  Estimated  from  discharge  measurements. 


UNCOMPAHGEE   RIVER   BASIN. 


TJNCOMPAHGRE  RIVER  AT  OURAY,  COLO. 

Location. — Near  highway  bridge  in  sec.  31,  T.  44  N.,  R.  7  W.  New  Mexico  principal 

meridian,  half  a  mile  south  of   Ouray,  Colo.     Nearest  tributary,  Canon  Creek 

enters  150  feet  below;  nearest  tributary  above  is  Bear  Creek. 
Records  available. — January  25,  1911,  to  December  31,  1911.    January  7  to  March 

17, 1908,  records  were  kept  at  the  power  plant  of  the  Ouray  Electric  Light  &  Power 

Co.,  1  mile  south  of  Ouray,  and  were  furnished  through  the  courtesy  of  Wheeler 

&  Whinnerah. 
Drainage  area. — 44  square  miles  (measured  on  topographic  sheet). 
Gage. — Vertical  staff. 

Channel. — Permanent,  except  at  time  of  high  water  when  channel  scours  and  fills. 
Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  6tages. 
Winter  flow. — Little  if  any  backwater  from  ice  at  this  station,  as  channel  remains 

open  during  the  year. 
Diversions. — Water  is  diverted  2  miles  above  the  station  by  the  Ouray  Light  &  Power 

Co.    This  amounts  to  approximately  6  second-feet  and  is  returned  to  the  river 

below  the  station. 
Accuracy. — Records  for  stages  below  55  second-feet  are  good,  but  those  above  that 

point  are  somewhat  uncertain. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Uncompahgre  River  at  Ouray,  Colo.,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    25 
Mar.  20 
Sept.   3 

O.  M.  Wimmer 

do 

do 

Feet. 
0.20 
.40 
.80 

Sec.-ft. 
6.0 
12.1 
42.6 

Oct.    26 
Dec.   18 

O.  Iff.  Wimmer 

H.  B.Waha 

Feet. 
0.80 
.45 

Sec.-ft. 
33.5 
14.1 
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Daily  gage  height,  infect,  of  Uncompahgre  River  at  Ouray,  Colo.,  for  1911. 
[T.  J.  Watkins,  observer.] 


Day. 


Jan. 


0.2 

.2 

.0 

.3 

.25 

.25 

.3 


Feb.      Mar.      Apr.     May.     June.     July.     Aug.     Sept.      Oct.      Nov, 


0.4 
.0 
.1 
.2 
.1 

.0 
.0 
.0 
.0 
.0 


0.5 

.4 
.2 
.3 
.2 
.2 

.2 
.2 
.3 
.2 
.1 

.2 
.3 
.3 
.3 

.4 

.4 

.4 

.45 

.5 

.4 

.35 
.35 
.35 
.45 
.6 


1.15 
1.05 


1.0 
1.0 

1.1 
1.3 
1.4 
1.4 
1.3 

1.3 
1.5 
1.4 
1.5 
1.3 


1.0 
1.0 
1.0 
1.3 
1.7 

2.0 
1.9 
2.1 
2.1 
2.1 

1.8 
1.7 

1.7 
1.6 
1.6 

1.7 
1.9 
2.1 
2.2 
1.9 

1.7 
1.6 
1.7 
2.1 
2.3 

2.4 
2.2 
2.4 
2.4 
2.5 
2.7 


2.6 
2.5 
2.5 
2.8 
3.2 

3.2 
3.1 
3.1 
3.1 
3.0 

3.0 
3.1 
3.1 
3.0 
2.9 

2.9 

2.8 
2.8 
2.7 


2.6 
2.6 
2.5 
2.6 
2.4 

2.5 
2.4 
2.3 
2.2 
2.2 


2.0 
2.1 
2.3 
2.0 
2.0 

2.1 
2.0 
1.9 
1.9 
1.9 


1.9 
3.4 
2.3 
2.4 

2.4 
2.4 
2.5 
2.4 
2.2 

2.0 
2.0 
2.0 
1.9 
1.9 

1.8 
1.7 
1.6 
1.6 
1.6 
1.5 


1.5 


1.4 
1.4 
1.3 
1.3 
1.2 

1.0 
1.0 
1.0 


1.0 
1.3 
1.7 


2.4 
1.8 
1.6 
1.6 
5.9 

2.8 
2.5 
2.0 
1.6 
1.5 

1.4 
1.3 
1.2 
1.1 

1.0 

1.0 

1.0 

1.0 

.9 


Daily  discharge, 

in  second-feet,  of  Uncompaghre 

River  at  Ouray,  Colo.,  for  1911 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

12 

2 
4 
6.5 

4 

2 
2 
2 
2 
2 

4 
4 
2 
2 
2 

2 
2 
2 
2 
2 

4 
4 
4 
4 

4 

4 
4 
4 
4 

10 
10 
10 
10 
16 

12 
6.5 
9 

6.5 
6.5 

6.5 
6.5 
9 
6.5 

4 

6.5 
9 
9 
9 
12 

12 
12 
14 
16 
12 

10 
10 
10 
14 
20 
43 

68 
58 
43 
25 
25 

25 
20 
20 
20 
12 

18 
20 
12 
16 

12 

20 
32 
43 
53 
53 

63 
85 
97 
97 
85 

85 
110 

97 
110 

85 

53 
53 
53 

85 
139 

191 
172 
211 
211 
211 

155 
139 
139 
124 
124 

139 
172 
211 
232 
172 

139 
124 
139 
211 
254 

277 
232 
277 
277 
300 
350 

325 
300 
300 
375 

475 

475 
450 
450 
450 

425 

425 
450 
450 
425 

400 

400 
375 
375 
350 
350 

325 
325 
300 
325 
277 

300 

277 
254 
232 
232 

191 
211 
254 
191 
191 

211 
191 
172 
172 
172 

155 
172 
525 
254 
277 

277 
277 
300 
277 
232 

191 
191 
191 
172 
172 

155 
139 
124 
124 
124 
110 

110 
110 
110 
110 
108 

106 
104 
102 
100 
98 

97 
97 
85 

85 
74 

53 
53 
53 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
32 
32 

32 

32 
32 
32 
32 

32 
25 
25 
25 
25 

25 
25 
25 
25 
25 

25 
25 
25 
25 
20 

25 
25 
32 
20 
20 

32 
43 
53 
85 
139 

277 
155 
124 
124 
(a) 

375 
300 
191 
124 
110 

97 
85 
74 
63 
53 

53 
53 
53 
43 
32 

25 
25 

20 
20 

20 

25 
32 
43 
43 
32 
32 

32 
25 
25 

12 

2... 

12 

3 

12 

4 

25   12 

5 

32 

32 
32 
32 
32 
25 

20 
25 
32 
32 
25 

32 

12 

6 

12 

7... 

10 

8 

10 

9 

10 

10 

9 

11 

9 

12... 

10 

13 

10 

14 

10 

15 

10 

16 

10 

17 

20 
20 

14 
12 

IS 

19 

20 

20 

16 
16 
14 
12 
12 

10 
10 
10 
12 
12 

12 

20 

10 

21 

10 

22 

9 

23 

7.8 

24 

7.8 

25 

6.5 

6.5 
2 
9 
7.8 

7.8 
9 

7.8 

26 

7.8 

27 

9 

28 

9 

29  

9 

30 

9 

31 

9 

a  Discharge  not  known,  as  the  rating  curve  has  not  been  developed  to  this  stage. 

Note.— Daily  discharge  Feb.  14  to  18  estimated  at  2  second-feet;  Feb.  21  to  28,  4  second-feet,  and  Mar.  1 
to  4,  at  10  second-feet.    Discharge  interpolated  for  other  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Uncompahgre  River  at  Ouray,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January  25-31. . 

February 

March 

April 

May 

June 

July 

August 

September 

October  30  days. 

November 

December 


(") 


12 
43 
110 
350 
475 
525 
110 
139 

32 
14 


2 
2 
4 

12 

53 
232 
110 

32 
20 
20 
10 

7.8 


6.91 
3.26 
11.2 
50.3 

179 

362 

206 
70.7 
33.7 
90.1 
22.1 
10.1 


188 

689 

2,990 

11,000 

21,500 

12,700 

4,350 

2,000 

5,360 

1,320 

621 


The  period . 


62, 800 


a  Maximum  discharges  for  the  year  occurred  October  5,  but  the  amount  is  not  known. 
UNCOMPAHGRE  RIVER  NEAR  FORT  CRAWFORD,  COLO. 

Location. — On  the  north  line  of  sec.  23,  T.  48  N.,  R.  9  W.,  New  Mexico  principal 
meridian,  2  miles  north  of  Fort  Crawford,  Colo.  Nearest  important  tributary, 
Happy  Canyon  Creek,  enters  about  8  miles  downstream. 

Records  available.— July  11,  1910,  to  October  31,  1911.  From  October  2,  1907,  to 
October  31,  1910,  a  station  was  maintained  half  a  mile  west  of  Fort  Crawford,  but 
the  records  at  the  two  stations  are  not  directly  comparable  as  diversions  amounting 
to  200  second-feet  and  more  during  the  irrigation  season  are  made  between  the 
two  points . 

Drainage  area. — 497  square  miles. 

Gage. — Vertical  staff. 

Channel. — Somewhat  shifting;  frequent  measurements  necessary. 

Discharge  measurements. — Made  from  the  bridge. 

Winter  flow. — During  the  winter  months  observations  are  discontinued  because  of 
ice. 

Diversions. — Beside  the  diversions  mentioned  previously  many  other  diversions  are 
made  above  and  below  the  station.  Uncompahgre  River  is  so  overappropriated 
that  the  United  States  Reclamation  Service  is  constructing  a  tunnel  and  canal  to 
divert  1,300  second-feet  from  Gunnison  River  into  Uncompahgre  River  above  this 
point. 

Accuracy. — Although  the  channel  is  somewhat  shifting,  sufficient  discharge  measure- 
ments have  been  made  to  form  a  basis  for  reliable  estimates. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Discharge  measurements  of  Uncompahgre  River  near  Fort  Crawford,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer.            figt.    CS^. 

Mar    20 

Christiansen  and  Swett 
E.  H.  Swett 

Feet. 
2.10 
2.10 
2.45 
2.05 
3.32 
4.90 
4.30 

Sec.-ft. 
108 
112 
169 
110 
365 
1,030 
846 

July  11 
26 

Aug.  23 

Sept.  8 
11 

Oct.     3 

E.  H.  Swett 

Feet. 
3.30 
3  25 
3.12 
2.30 
2.32 
3.47 

Sec.-ft. 
400 

Apr.  18 
26 

do 

do 

351 

do 

348 

May  15 
31 

do 

do 

do 

....do 

129 
135 

June  13 
22 

do 

do 

do 

435 

8174°— wsr  309—14- 


■1-2. 
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Daily  gage  height,  in  feet,  of  Uncompahgre  River  near  Fort  Crawford,  Colo.,  for  1911. 

[W.  F.  Hurlburt,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1         

2.50 
2.65 
2.55 
2.65 
2.43 

2.50 
2.35 
2.20 
2.15 
2.05 

1.80 
1.95 
1.87 
1.75 
1.60 

1.77 
2.10 
2.10 
2.22 
2.50 

2.43 
2.54 
2.02 
2.32 
2.32 

2.50 
2.53 
2.65 
2.62 
2.00 

1.75 
1.65 
1.55 
1.60 
2.10 

3.00 
2.45 
2.85 
2.95 
2.80 

2.20 
2.00 
2.10 

"**2.*36' 

2.20 
2.40 
2.45 
2.50 
2.20 

2.00 
1.95 
1.95 
2.40 
3.30 

3.05 
2.55 
2.40 
2.80 
3.20 
3.40 

3.30 
3.30 
3.35 
3.30 
3.85 

4.35 
4.30 
4.35 
4.65 
4.60 

4.70 
4.85 
4.60 
4.90 
3.90 

4.05 
3.90 
3.90 
4.35 
4.30 

4.05 
4.25 
4.10 
4.20 
4.15 

3.85 
3.80 
3.85 
3.75 
3.40 

3.40 
3.75 
4.30 
4.25 
4.05 

4.05 
.4.10 
3.80 
3.65 
3.50 

3.35 
3.15 
4.45 
4.60 
4.15 

3.75 
3.40 
3.45 
4.10 
4.10 

3.85 
3.80 
3.80 
3.25 
2.95 

3.05 
3.30 
2.95 
2.90 

*"*3.*66' 

3.25 
3.10 
2.55 
2.35 
2.45 

2.40 
2.45 
2.15 
2.10 
2.45 

2.60 
2.60 
2.75 
2.43 
2.42 

2.40 
2.32 
2.35 
2.50 
2.40 

2.40 
2.55 
3.Q5 
2.60 
2.50 

2.32 
2.22 
2.18 
2.09 
2.10 
2.10 

2.08 
2.02 
2.05 
2.25 
2.22 

2.12 
2.22 
2.03 
1.88 
2.25 

2.16 
2.20 
2.15 
2.18 
2.35 

2.30 
2.25 
2.35 
2.28 
2.25 

2.23 
2.30 
2.30 
2.29 
2.22 

2.15 
2.38 
2.55 
2.60 
3.80 

5.00 

2 

4.10 

3...     

3.80 

4...      

3.30 

5. .        

5.00 

6 

5.10 

7         

4.60 

8            

3.65 

9. .      

3.50 

10.        

3.45 

11 

3.35 

12         

3.25 

13             

3.15 

14 

3.05 

15. .        

2.95 

16 

2.85 

2.75 

18.             

2.80 

2.80 

20..       

2.70 

21 

2.65 

2.60 

23 

2.60 

24 

2.50 

25.  .        

2.50 

26 

2.55 

27.                

2.70 

28 

2.50 

29 

2.60 

30..              

2.60 

31 

2.50 

Daily  discharge,  in  second-feet,  of  Uncompahgre  River  near  Fort  Crawford,  Colo.,  for  1911. 


Day. 


1 

174 

2         

204 

3           

184 

4 

204 

5.  .       

162 

6 

174 

7           

149 

8 

125 

9 

118 

10.  .     

103 

11 

71 

12.  .           

90 

13 .           

79 

It 

66 

15 

51 

16 

68 

17 

110 

18...     

110 

19.          

128 

20 

174 

21 

162 

22..                 

182 

23 

197 

21 

144 

25 

144 

26 

174 

180 

204 

29 

197 

33 

96 

31 

Apr.       May.   J  June.      July.      Aug.      Sept.       Oct 


56 
47 
51 
110 

288 
166 
250 
275 
237 

125 
96 
110 
126 
141 

125 
157 
166 
174 
125 


90 

90 

157 

378 

302 
184 
157 
237 
346 
412 


378 
378 
395 
378 
580 

800 
777 
800 
944 


968 
1,040 

920 
1,070 

600 

664 
600 
600 
800 

777 

664 
754 


73] 


5S0 
560 
580 
540 
412 


412 
540 

777 
754 
664 

664 
686 
560 
501 
446 

395 
331 

848 
920 


S 10 
412 
429 


580 
560 
560 
362 

275 

302 
378 
275 
262 
372 
482 


362 
316 
184 
149 
166 


118 
110 
166 

193 
193 
226 
162 
160 

157 
144 
149 
174 
157 

157 

184 
302 
193 

174 

144 
128 
122 
109 
110 
110 


107 
99 
103 
133 
128 

113 

128 
100 
81 
133 

119 
125 
118 
122 
149 

141 

133 
149 
138 
133 

130 
141 
141 
139 
128 

118 
154 

184 
193 
560 


1,120 
686 
560 
378 

1,120 

1,170 
920 
501 
446 
429 

395 
362 
331 
302 
275 

250 
226 
237 
237 
214 

204 
193 
193 
174 

174 

184 
214 
174 
193 
193 
174 


Note.— Discharge  determined  from  a  well-defined  rating  curve. 
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Monthly  discharge  of  Uncompahgre  River  near  Fort  Crawford,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


April 

May 

June 

July 

August 

September. 
October. . . 


204 
412 

1,070 
920 
362 
560 

1,170 


51 
47 
378 
262 
109 
81 
174 


The  period. 


141 
172 

687 
528 
172 
145 
394 


8,390 
10,600 
40,900 
32,500 
10,600 

8,630 
24,200 


136,000 


UNCOMPAHGRE  RIVER  AT  MONTROSE,  COLO. 


Location. — At  highway  bridge  one-fourth  mile  west  of  Montrose.  Nearest  important 
tributary,  Happy  Canyon  Creek,  enters  about  2  miles  below. 

Records  available.— April  22,  1903,  to  October  31,  1911. 

Drainage  area. — 565  square  miles. 

Gage. — Vertical  staff;  location  and  datum  unchanged. 

Channel. — Extremely  shifting. 

Discharge  measurements. — Made  from  the  bridge. 

Winter  flow. — Although  ice  forms  along  the  edges  of  the  river  during  the  winter 
months  the  river  does  not  freeze  over.  Observations  of  gage  heights  are,  however, 
discontinued  during  November,  December,  January,  February,  and  March. 

Diversions. — Uncompahgre  River  is  so  overappropriated  that  the  United  States 
Reclamation  Service  is  constructing  a  tunnel  and  canal  to  divert  1,300  second- 
feet  from  Gunnison  River  into  the  Uncompahgre  above  Uncompahgre. 

Accuracy. — Sufficient  discharge  measurements  were  made  during  1911  to  enable 
computation  of  discharges  by  indirect  method  for  shifting  channels;  the  estimates 
may  be  considered  fair. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Discharge  measurements  of  Uncompahgre  River  at  Montrose,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar.  21 

Christiansen  and  Swett. 
E.  H.  Swett 

Feet. 
2.95 
2.70 
3.12 
2.50 
3.00 
3.65 
5.40 
4.58 

Sec.-ft. 
114 

77.2 
174 

44.3 
122 
280 
922 
469 

July  18 
31 

Aug.  14 
28 

Sept.  26 

Oct.  10 
14 
23 

E.  H.  Swett 

Fat. 
3.75 
4.02 
3.05 
2.80 
2.67 
3.50 
3.01 
2.60 

Sec.-ft. 
292 

Apr.  12 
28 

May   17 
19 

do 

do 

do 

357 

do 

do.. 

124 

73.2 

do 

do 

S8.1 

June    3 
13 

28 

do 

do 

do 

do 

do 

do 

370 
234 
147 

180 
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Daily  gage  height,  infect,  of  Uncompahgre  River  at  Montrose,  Colo.,  for  1911. 
[Alfred  Reeves,  observer.] 


Day. 


Mar. 


2.95 


Apr. 


3.30 
3.35 
3.34 
3.42 
3.23 

3.15 
3.05 
2.99 
2.90 
2.84 

2.64 
2.61 
2.54 
2.35 
2.26 

2.27 
2.69 
2.66 
3.07 
3.15 

3.34 
3.32 
3.00 
2.90 
2.91 

3.30 
3.30 
3.25 
3.00 
2.70 


May. 


2.38 
2.30 
2.37 
2.58 
2.97 

3.45 
3.35 
3.30 
3.23 
3.03 

2.50 
2.27 
2.33 
2.20 
2.46 

2.29 
2.43 
2.40 
2.55 
2.45 

2.25 
2.05 
2.06 
2.75 
3.33 

3.25 
2.88 
2.55 
3.02 
3.28 
3.35 


June. 


3.30 
3.52 
3.60 
3.60 
4.50 

4.60 
4.60 
4.80 
4.75 
5.10 

5.00 
5.30 
5.15 
5.30 
4.65 

4.70 
4.50 
4.05 
6.20 
7.30 

5.90 
6.35 


6.10 
5.80 
5.55 

4.55 
4.45 
4.25 
3.50 

2.90 


July 


4.00 
4.60 
4.80 
4.65 
4.80 

4.65 
4.65 
4.40 
4.10 
4.20 

3.85 
3.  7(1 
4.45 
5.30 
4.25 

4.25 

4.00 
3.80 
4.55 
4.70 

4.50 
4.20 
4.45 
4.20 
3.70 

3.80 
3.65 
3.45 
3.25 
3.35 
4.10 


Aug. 


3.15 
3.55 
3.75 
3.65 
3.58 

3.10 
2.65 
2.40 
2.40 
2.80 

2.96 
2.92 
3.05 
2.92 
2.72 

2.55 

r45 
2.37 
2.35 
2.54 

2.72 
2.82 
3.05 
2.82 
2.75 

2.65 
2.70 
2.70 
2.70 
2.  65 
2.56 


Sept. 


2.47 
2.42 


2.82 

2.70 
2.68 
2.52 
2.35 
2.50 

2.47 
2.44 
2.59 
2.68 
2.91 

2.78 
2.70 
2.70 
2.70 
2.72 


Oct. 


5.95 
4.80 
4.45 
4.08 
5.64 

5.55 
4.35 
3.90 
3.68 
3.49 

3.22 
3.14 
3.08 
2.99 
2.92 

2.82 
2.78 
2.76 
2.76 
2.72 

2.72 
2.68 
2.62 
2.60 
2.54 

2.55 
2.62 
2.64 
2.60 
2.58 
2.54 


Daily  discharge,  in  second  feet,  of  Uncompahgre  R 

Iver  at 

Montrose,   Colo.,  for 

1911. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

l 

1S5 
198 
195 
215 
171 

155 
135 
123 
105 
96 

66 
62 
51 
31 
24 

25 
74 

69 
139 
155 

195 
190 
125 
105 

107 

185 
185 
175 
125 

75 

33 
27 
32 
57 
119 

222 
198 
185 

171 
131 

45 
25 
29 
20 
41 

26 
38 
35 
52 
40 

24 
12 
12 
82 
192 

175 
102 
52 
129 
181 
198 

185 

240 
260 
260 
560 

595 
595 
670 
650 

790 

750 
875 
810 
875 
612 

630 

560 

398 

1,290 

1,840 

1,140 
1,360 
1,240 
1,050 
940 

500 
460 
360 
160 

50 

280 
480 
650 
530 
590 

530 
530 
450 
350 
380 

270 
275 
502 
830 
432 

432 
355 
300 
538 
595 

520 
415 
502 
415 
275 

300 
262 
212 
165 
188 
385 

145 
238 
288 
262 
245 

135 
52 
25 
25 

75 

107 
99 

125 
99 
63 

40 
30 
22 
20 
39 

63 
79 
125 
79 
68 

52 
60 
60 
60 
52 
41 

32 
27 
44 
61 
79 

60 
57 
37 
20 
35 

32 
29 
44 
57 
97 

72 
60 
60 
60 
63 

58 
66 
79 
75 
77 

83 

87 

95 

165 

391 

1,280 

2  

730 

;\ 

580 

4 

440 

5 

1,270 

6  

1,220 

630 

8 

440 

0 

440 

10 

367 

11 ' 

2S6 

12...             

265 

13                

250 

14 

228 

15 

210 

16 ' 

189 

17 

181 

18...             

177 

19...             

177 

20  .                  

169 

21 115 

22 

169 
161 

23 

149 

24 

145 

25 

136 

26 ' 

138 

27 

149 

28 

153 

29 

145 

30 

142 

31 

136 

|.  ..... 

Note.— Daily  discharge  determined  by  indirect  method  for  shifting  channels. 
Sept.  3  and  4. 


Discharge  interpolated 
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Monthly  discharge  of  Uncompahgre  Rice,  at  Montrose,  Colo.,  for  1911. 


Month. 


April 

May 

June 

July 

August 

September. 
October... 


The  period 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


215 
222 

1,840 
830 
288 
391 

1,280 


24 
12 
50 

165 
20 
27 

136 


125 
86.6 

690 

414 
92.7 
73.4 

360 


Run-off 
(total  in 
acre-feet). 


7,440 
5,320 
41,100 
25,500 
5,700 
4,370 
22, 100 


112,000 


Accu- 
racy. 


UNCOMPAHGRE  RIVER  NEAR  DELTA,  COLO. 

Location. — At  highway  bridge  on  range  line  between  R.  95  and  R.  96,  2  miles  south 
of  Delta;  no  tributaries  between  the  station  and  the  mouth,  and  no  important 
tributaries  for  several  miles  upstream. 

Records  available;— April  29,  1903,  to  October  31,  1911. 

Drainage  area. — 1,130  square  miles. 

Gage. — Vertical  staff.  The  gage  was  originally  located  at  a  highway  bridge  one- 
fourth  mile  above  the  Denver  &  Rio  Grande  Railroad  bridge.  On  November  17, 
1903,  it  was  moved  to  the  railroad  bridge  where  it  was  read  until  April  21,  1904. 
An  inclined  gage  was  installed  near  the  bridge  on  April  21,  1904,  which  was  used 
until  November,  1906,  when  a  staff  gage  was  installed  at  the  present  site.  April 
16, 1910,  a  new  gage  was  installed  at  a  datum  slightly  different  from  the  preceding. 
The  relation  between  the  gages  at  the  various  sites  was  not  determined. 

Channel. — Extremely  shifting. 

Discharge  measurements. — Made  from  the  bridge. 

Winter  now. — The  flow  is  probably  not  materially  affected  by  ice  although  ice  forms 
along  the  edges  and  slush  ice  frequently  occurs.  Observations  are  discontinued 
during  the  winter  months. 

Diversions. — The  normal  flow  is  diverted  during  the  irrigation  season  by  ditches 
above  the  station,  so  that  the  records  represent  largely  return  seepage  water. 

Accuracy. — Estimates  of  discharge  must  be  rated  as  fair  or,  possibly,  for  certain 
periods,  good,  as  sufficient  measurements  have  not  been  made  to  give  data  for 
using  the  indirect  method  for  shifting  channels  to  the  fullest  extent. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Discharge  measurements  of  Uncompahgre  River  near  Delta,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  20 

May     4 

25 

E   H  Swett 

Feet. 
2.11 
2.39 
2.30 
3.40 

Sec.-ft. 
74.0 
117 
98.0 
392 

July   21 

Aug.    3 

30 

Oct.    13 

E.  H.  Swett 

Feet. 
3.44 
2.14 
1.71 
2.84 

Sec.-ft. 
605 

do 

do 

....do 

do 

147 
48.8 

July     7 

do 

do 

511 
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Daily  gage  height,  in  feet,  of  Vhcompahgre  River  near  Delta,  Colo.,  for  1911. 
[Mrs.  W.  J.  Lance,  observer.] 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


1 

2.75 

2 

2.95 

3 

2.90 

4 

2.75 

5 

2.75 

6 

2.85 

7 

2.90 

8 

2.60 

9 

2.55 

10 

2.40 

11 

2.25 

12 

2.10 

13 

2.00 

14 

1.90 

15 

1.90 

16 

1.80 

17 

1.75 

18 

1.75 

19 

1.80 

20 

2.15 

21 

2.40 

22 

2.75 

23 

2.95 

24 

2.90 

25 

2.50 

26 

2.65 

27 

2.75 

28 

3.00 

29 

3.00 

30 

2.75 

31 

2.60 
2.15 
2.25 
2.50 
2.80 

2.80 
3.35 
3.50 
3.80 
3.50 

3.10 
2.75 
2.55 
2.50 
2.50 

2.30 
2.20 
2.25 
2.30 
2.30 

2.25 
2.30 
2.30 
2.10 
2.35 

2.35 
2.20 
2.10 
2.10 
2.00 
2.10 


2.05 
2.00 
2.10 
2.25 
2.75 

2.95 
3.15 
3.10 
3.30 
3.35 

3.80 
3.65 
3.75 
3.80 
3.60 

3.35 
3.25 
3.00 
3.40 
3.70 

3.75 

4.00 
3.90 
3.95 
3.95 

3.60 
3.35 
3.10 
2.85 
2.65 


2.50 
2.95 
3.60 
4.  25 
3.75 

3.60 
3.45 
3.50 
3.20 
3.25 

2.85 
2.50 
2.75 


3.54 
3.44 
3.64 
3.44 
3.19 

3.14 
3.14 
2.84 
2.54 
2.54 
2.34 


2.29 
2.24 
2.24 
1.94 
1.69 

1.64 
1.64 
1.54 
1.54 
1.52 

1.69 
1.60 
1.72 
1.69 
1.64 

1.54 
1.54 
1.54 
1.54 
1.54 

1.59 
1.64 
1.89 
1.74 
1.74 

1.69 
1.59 
1.74 
1.74 
1.79 
1.74 


1.64 
1.64 
1.69 
1.74 
1.74 

1.74 
1.74 
1.74 
1.74 
1.74 


1.79 
1.74 
1.79 
1.64 
2.04 

2.04 
2.04 
2.04 
2.04 
2.04 

2.04 
2.09 
2.39 
2.24 
2.24 

2.24 
2.34 
2.49 
2.69 
3.09 


4.44 
4.29 
3.54 
3.29 
4.24 

5.34 
4.14 
3.44 
3.  24 
3.19 

3.04 
2.94 
2.84 
2.84 
2.74 

2.64 
2.59 
2.54 
2.44 
2.39 

2.34 
2.29 
2.29 
2.29 
2.24 

2.24 

2.29 
2.44 
2.34 
2.34 
2.24 


Note.— Gage  washed  out  July  14  and  replaced  July  21. 
Daily  discharge,  in  second-feet,  of  Uncompahgre  River  near  Delta,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

192 
218 
230 
192 
192 

218 
230 
155 
145 
115 

92 
70 
55 
45 
45 

35 
30 
30 
35 

78 

115 
192 
245 
230 
135 

155 
78 
92 

135 

205 

205 
372 
430 
560 
430 

290 
192 
145 
135 
135 

100 
85 
92 
100 
100 

92 
100 
100 

70 
108 

60 
55 
70 
92 
192 

245 
275 
290 
355 

450 

560 
492 
538 
560 

470 

372 
338 
260 
390 
515 

338 
650 
605 
628 

628 

135 
245 
470 

770 
538 

470 
410 
490 
370 
390 

255 
195 
260 
310 
360 

410 
460 

510 
560 
610 

653 
608 
698 
608 
501 

187 
172 
172 
95 
44 

36 
36 
21 
21 
18 

44 
39 
49 
44 
36 

21 
21 
21 
21 
21 

28 
36 
83 
53 
53 

36 
36 
44 
53 
53 

53 
80 
80 
80 
80 

90 
80 
90 
60 
150 

150 
150 
150 
150 
150 

150 
190 
290 
240 
240 

1,240 

2 

1,170 

3..                         

810 

4 

660 

1,110 

0 

1,740 

7 

1,130 

8. ..  .       

770 

9 

073 

10 

650 

11 

583 

12 

538 

13 

496 

14.  ..          

496 

15.  ..           

456 

16 

416 

17..                

396 

18 

376 

19 

336 

20 

316 

21 

296 

22 

277 

23  -  . .     

277 

24 .  . .     

277 

25 

264 
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Daily  discharge,  in  second-feet,  Uncompahgre  River  near  Delta,  Colo.,  for  1911 — Contd. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

26 

168 
192 
260 
260 
192 

10S 

85 
70 
70 
55 
70 

470 
372 
290 
218 

168 

481 
481 
364 
262 
262 
202 

44 
28 
53 
53 
63 
53 

240 
270 
320 
400 
570 

264 

27 

277 

28 

336 

29 

296 

30 

296 

31 

264 

Note.— Daily  discharge  determined  as  follows:  Apr.  1  to  July  7  from  a  fairly  well  defined  rating  curve; 
July  8  to  20  and  Sept.  7  to  Oct.  6  by  indirect  method  for  shifting  channels;  July  21  to  Sept.  6  and  Oct. 
7  to  31  from  poorly  defined  rating  curves.    Discharge  interpolated  July  14  to  20. 

Monthly  discharge  of  Uncompahgre  River  near  Delta,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


April 

May 

June 

July 

August 

September . 
October. . . 


260 
560 

650 
770 
187 
570 
1,740 


30 
55 
55 

135 
18 
36 

264 


146 
160 

365 
430 
53. 
158 

565 


The  period . 


9,840 
21,700 
26, 400 
3,310 
9,400 
34,700 


114,000 


CANON  CREEK  AT  OURAY,  COLO. 


Location.— At  Ouray,  Colo.,  in  sec.  31,  T.  44  N.,  R.  7  W.  New  Mexico  principal 
meridian,  in  the  Uncompahgre  National  Forest,  200  feet  above  the  mouth  of  the 
creek.  Nearest  tributary,  a  small  stream,  enters  from  the  east  some  distance 
above. 

Records  available. — January  25  to  December  31,  1911. 

Drainage  area. — 26  square  miles  (measured  on  topographic  sheets). 

Gage. — Vertical  staff. 

Channel. — Shifting,  after  highwater. 

Discharge  measurements.— Made  from  nearby  footbridge  during  high  water,  and 
by  wading  at  ordinary  stages. 

Winter  now. — Ice  causes  practically  no  backwater  at  this  station. 

Diversions. — No  water  is  diverted  above  the  station. 

Accuracy. — Station  fairly  well  rated  except  for  high  stages. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Canon  Creek  at  Ouray,  Colo.,  in  191 1 . 


Date. 

Ilydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    25 
Mar.  20 
June  22 

O.  M.  Wimmer 

do 

do 

Feet. 
0.21 
.23 

2.10 

Sec.-ft. 
7.9 
9.9 

278 

Sept.    3 
Oct.   25 
Dec.   18 

O.  M.  Wimmer 

do 

11.  B.  Waha 

Feet. 
0.65 
..50 
.20 

Sec.-ft. 
44.9 
28.5 
10. 3 

184 
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Daily  gage  height,  in  feet,  of  Canon  Creek  at  Ouray,  Colo.,  for  1911. 
[T.  J.  Watkins,  observer.] 


Day.     1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  i 

0.25 

.2 
.2 
.25 

.1 

.2 

.15 

.2 

.3 

.3 
.2 
.2 
.2 

.25 

.3 

"6'2" 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.25 

.3 

.25 

.3 

.25 

.25 

.25 
.25 
.25 
.25 
.25 

.25 

.25 

.25 

.3 

.4 

.7 

0.85 
.7 
.8 
.7 
.5 

.5 
.5 
.4 
.4 
.4 

.45 

.4 

.4 

.4 

.4 

.4 

.5 

.55 

.6 

.7 

.  7 

.8 

.95 

.9 

.8 

.8 

.9 

.9 

1.0 

.8 

0.7 

.7 

.0 

.7 

1.0 

1.1 
1.1 
1.2 
1.2 
1.1 

1.1 
1.0 
1.0 
.9 
.9 

1.0 
1.1 
1.1 
1.2 
1.1 

1.0 
.9 
1.0 
1.3 
1.2 

1.3 
1  2 
1.3 
1.4 
1.5 
1.5 

1.5 
1.5 
1.5 
1.8 
2.0 

2.1 
2.2 
2.2 
2.1 
2.0 

2.1 
2.2 
2.1 
2.1 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.7 
1.7 
1.8 

1.7 
1.8 
1.6 
1.5 
1.4 

1.8 

1.9 
1.8 
1.7 
1.6 

1.6 

1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
2.6 
2.0 
2.0 

2.0 
2.0 
2.0 
2.1 
2.0 

1.8 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.2 

1.1 
1.1 
1.0 
1.0 
.9 

.9 
.9 
.8 
.8 
.8 

.8 
1.3 
1.1 
1.0 

.9 

.8 
.8 

.8 

!6 
.6 

0.6 
.6 
.6 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.6 
.6 
.6 
.6 

.7 

.8 

.9 

1.1 

1.5 

2.0 
1.6 
1.3 
1.3 
3.9 

2.2 
1.7 
1.5 
1.5 
1.3 

1.2 
1.1 
1.0 
.9 
.9 

.8 
.8 
.8 
.7 
.6 

.4 
.4 
.4 
.4 
.4 

.4 
.5 
.5 
.5 
.4 
.4 

0.4 
.4 
.4 
.4 
.3 

.3 

.3 

.4 

.35 

.3 

.25 

.3 

.35 

.35 

.3 

.3 

.25 

.25 

.25 
.25 

.25 

.2 

.2 

.2 

.2 

.2 
.2 
.2 
.2 
.2 

0  2 

2      1 

2 

3 

2 

4  

2 

5 

2 

6  

2 

7 

.2 

8  

.2 

9 

2 

10 

.2 

11  

.2 

12  

.2 

13 

.2 

14 

.2 

.2 

.2 

17  

.2 

.2 

19  ..     

.2 
.2 

.2 

.2 

.15 

22 

.15 

23  

.15 

24  

.15 

.2 

.25 

.25 

.15 

.15 

27 

.15 

.15 

29  

.15 

.15 

31 

.15 

Daily  discharge,  in  second-feet, 

of  Canon  Creek  at  Ouray, 

Colo. 

for  1911. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

l  

11 
8.0 
8.0 

11 
4.0 

4.0 
8.0 
6.0 
8.0 
14 

14 
8.0 
8.0 
8.0 

11 

14 

12 

10 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
11 

14 
11 
14 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
14 
20 
50 

70 

50 
63 
50 

28 

28 
28 
20 
20 
20 

24 
20 
20 
20 
20 

20 
28 
33 
38 
50 

50 
63 

84 
77 
63 

63 

77 
77 
92 
63 

50 

50 
38 
50 
92 

107 
107 
122 
122 

107 

107 
92 
92 

77 

77 

92 
107 
107 
122 
107 

92 
77 
92 
138 
122 

138 
122 
138 
155 
172 
172 

172 
172 
172 
224 
2G0 

278 
296 
296 
278 
260 

278 
290 
278 
278 
260 

260 
242 
242 
242 
224 

224 
224 
206 
206 
224 

206 
221 
189 
172 
155 

224 
242 
224 
206 
189 

189 
189 
189 
189 
189 

189 
189 
368 
260 
260 

260 
260 
260 
278 
260 

224 
189 
189 
189 
189 

172 
172 
155 
155 
155 
138 

138 
138 
138 
122 
120 

118 
116 
114 
112 
110 

107 
107 
92 
92 

77 

77 
77 
63 
63 
63 

63 
138 
107 

92 

77 

63 
63 
63 
50 
38 
38 

38 
38 
38 
38 
38 

28 
28 
28 
28 
28 

28 
28 
28 

28 
28 

28 
28 
28 
28 

28 

28 
38 
38 
38 
38 

50 
63 

77 
107 
172 

260 
189 
138 
138 
510 

296 
206 
172 
172 
138 

122 
107 
92 

77 
77 

63 
63 
63 
50 
38 

20 
20 
20 
20 
20 

20 
28 
28 
28 
20 
20 

20 
20 

20 
20 
14 

14 
14 
20 
17 
14 

11 
14 
17 
17 
14 

14 
11 
11 
11 

11 

11 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 

2 

8.0 

3  

8.0 

4  

8.0 

5 

8.0 

6  

8.0 

7  

8.0 

8 

8.0 

9  

H.O 

10 

8.0 

11  

8.0 

12 

8.0 

13      

8.0 

14  

8.0 

15  

8.0 

16 

8.0 

17  

8.0 

IX  

8  0 

i9 

8.0 

20 

8.0 

21 

6.0 

22  

6.0 

23  

6.0 

24  

6.0 

25  

8.0 

8.0 
8.0 
8.0 

11 

11 

11 

6.0 

2G 

6.0 

27 

6.0 

28 

6.0 

29  

6.0 

30  

6.0 

31  

6.0 

Note.— Daily  discharge  determined  from  a  fairly  well  denned  rating  curve.    Discharge  Jan.  1  to  24 
estimated  at  8  second-feet.    Discharge  interpolated  for  other  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Canon  Creek  at  Ouray,  Colo.,  for  1911 
[Drainage  area,  26  square  miles.] 


Month. 


January . . . 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November. 
December. 


The  year . 


Discharge  in  second-feet. 


Maximum 


14 
50 
92 

172 
296 
368 
138 
172 
510 
20 
8 


;ii,s 


Minimum. 


6.0 
8.0 
20 
38 
155 
138 
38 
28 
20 
8.0 
6.0 


6.0 


Mean. 


8.29 
8.82 
1J.5 
45.3 
105    " 
235 
211 
91.5 
42.0 
104 
12.9 
7.29 


73.6 


Per 
square 
mile. 


0.319 
.339 
.442 
1.74 
4.04 
9.04 
8.12 
3.52 
1.62 
4.00 
.490 
.280 


2.83 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.37 

.35 

.51 

1.91 

4.60 

10. 10 

9.36 

4.06 

1.81 

4.61 

.55 

.32 


38.  61 


Total  in 
acre-feet. 


510 

490 

707 

2,700 

6,  160 

14,000 

13,000 

5, 630 

2,500 

6,400 

768 

44S 


53,600 


Accu- 
racy. 


DOLORES    RIVER    BASIN. 
DOLORES  RIVER  AT  DOLORES,  COLO. 

Location. — One-fourth  mile  southwest  of  the  railroad  station  at  Dolores,  in  Monte- 
zuma County,  Colo.  Nearest  tributary,  Lost  Canon  Creek,  enters  some  distance 
above  the  station. 

Records  available.— August  27,  1910,  to  December  31,  1911. 

Drainage  area. — 524  square  miles  (State  engineer's  report). 

Gage. — Automatic  recording  gage. 

Channel. — Probably  permanent. 

Discharge  measurements.- — Made  from  bridge. 

Diversions. — No  data. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 


Discharge  measurements  of  Dolores  River  at  Dolores,  Colo.,  in  1911. 


Date.              Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  11a 

Grieve  and  Clayton 

Feet. 
2.38 
2.40 
2.92 
4.00 
5.30 

Sec.-ft. 

66 

69 

212 

888 

2.140 

May   19 
June  25 
Aug.  28 
Nov.  12 
Dec.   12a 

B.  S.  Clayton 

Feet. 
5.70 

4.7.". 
2.95 
2.  69 
2.92 

Sec.-ft. 
2,690 

12a 

do 

1,350 

Mar.  17 

B.  S.  Clayton 

do 

...do 

240 

Apr.  17 
May.  18 

do 

do 

150 

do 

88 

a  Ice  condition. 


186  SURFACE   WATER  SUPPLY,   1911,   PART  IX. 

Daily  gage  height,  in  feet,  of  Dolores  River  at  Dolores,  Colo.,  for  1911. 
[Mrs.  J.  I.  Hughes,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.7 
2.8 
2.8 
2.85 
2  9 

3.0 

3.0 

2.95 

2.95 

3.0 

3.15 

3.2 

3.2 

3.15 

3.1 

3.15 

3.2 

3.15 

3.05 

3.05 

3.0 

3.05 

2.9 

3.1 

3.15 

3.2 

3.15 

3.05 

3.15 

3.15 

3.0 

2.9 
2.7 
2.6 
2.6 
2  55 

2.5 

2.4 

2.5 

2.45 

2.55 

2.65 
2.45 
2.35 
2.35 
2.35 

2.3 

2.3 

2.4 

2.35 

2.3 

2.3 

2.55 

2.35 

2.4 

2.5 

2.4 
2.4 
2.35 

2.35 

2.35 

2.3 

2.35 

2.45 

2.45 

2.4 

2.45 

2.5 

2.85 

3.2 
2.9 
2.75 

2.7 
2.75 

2.S5 

2.95 

3.0 

2.95 

3.05 

3.10 

3.2 

3.25 

3.3 

3.35 

3.2 

3.1 

3.2 

3.35 

3.55 

3.75 

3.9 

3.95 

3.9 

3.9 

3.75 

3.7 

3.65 

3.6 

3.55 

3.55 

3.65 

3.7 

3.05 

3.65 

3.7 

3.85 

4.0 

4.1 

4.25 

4.45 

4.6 

4.9 

4.95 

4.7 

4.7 

4.9 

5.0 

5.15 

5.2 

475 

4.  55 
4.6 
4.85 
5. 15 
5.55 

5.8 

5.75 

5.85 

5.9 

5.8 

5.5 
5.4 
5.4 
5.2 
5.2 

5.15 

5.25 

5.35 

5.6 

5.2 

4.9 

4.95 

5.2 

5.4 

5.4 

5.35 

5.25 

5.2 

5.15 

5.0 

5.0 

5.15 

5.05 

5.05 

5.1 

5.15 

5.25 
5.15 
5.15 
5.35 
5.3 

5.2 
5.1 
5.0 
5.1 
5.1 

4.95 
4.75 
.  4.65 
4.6 
4.65 

4.6 

4.7 

4.55 

4.55 

4.5 

4.3 

4.25 

4.3 

4.2 

4.15 

4.15 

4.35 

4.35 

4.2 

4.0 

3.95 

4.25 
4.2 
4.05 
3.85 

3.7 

3.75 

4.3 

4.6 

4.35 

4.1 
4.1 
3.9 
4.5 
4.9 

4.75 

4.6 

4.55 

4.4 

4.75 

5.35 

4.9 

4.75 

4.5 

4.35 

4.0 

3.85 

3.7 

3.6 

3.55 

3.5 

3.4 

3.3 

3.25 

3.2 

3.25 

3.35 
3.35 
3.3 
3. 15 
3.05 

3.05 

3.05 

3.0 

3.05 

3.0 

3.0 

3.2 

3.25 

3.1 

3.0 

3.0 

2.9 

2.9 

2.85 

2.8 

2.8 

2.8 
2.8 
2.8 

2.85 
2.8 

2.7 
2.7 
2.7 
2.7 
2.65 

2.6 

2.6 

2.65 

2.7 

2.75 

2.7 

2.6 

2.55 

2.5 

2.4 

2.45 

2.6 

2.95 

2.85 

2.05 

2.5 

2.9 

3.05 

3.35 

4.35 

5.65 
4.95 

3.1 

3.15 
3  0 

2 

3 

4 

3  1 

5 

3  2 

6 

3  2 

7 

3  15 

8 

3  15 

9 

2  9 

10 

3.  1 

11 

3.0 

12 

2.8 
2.8 
2.8 
2.75 

2.95 

2.8 

2.8 

2.9 

3.0 

2.95 

2.9 

3.0 

2.9 
3.0 

3.0 
2.9 
2.8 
2.8 
3.1 

3  0 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28  .. 

29 

30 

31 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  Feb.  12  and  Dec.  11  to  31. 

Daily  discharge,  in  second-feet,  of  Dolores  River  at  Dolores,  Colo.,  for  1911 . 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

80 
80 
80 
80 
80 

80 
80 
80 
80 
75 

75 
75 

75 
75 
75 

70 
70 
70 
70 
70 

60 
00 
60 
60 
00 

60 
00 
60 
60 
60 
60 

65 
05 
05 
05 
05 

65 
65 
65 
65 
65 

65 
70 
74 

74 
74 

67 
67 
82 
74 
67 

67 
113 

74 
82 
102 

82 
82 
74 

74 
74 
67 
74 
92 

92 
82 
92 
102 
195 

340 
210 
165 
150 
165 

195 
230 
250 
230 
270 

295 
340 
368 
395 
425 

340 
290 
340 
425 
548 
692 

805 
848 
805 
805 
692 

655 
618 
580 
548 

548 

618 
655 
618 
618 
655 

768 

890 

975 

1,105 

1,292 

1,440 

1,745 
1,798 
1,540 
1,540 

1,745 
1.850 
2,008 
2,000 
1,590 

1,390 
1,440 
1,690 
2,008 
2,452 

2,740 
2,682 
2,798 
2,855 
2,740 

2,395 
2,280 
2,280 
2,000 
2,000 

2,008 
2,115 
2, 225 
2,510 
2,000 

1,745 
1.798 
2.000 
2,280 
2,280 

2,225 
2.115 
2.000 
2,008 
1,850 
1,850 

2,008 
1,902 
1,902 
1,955 
2,008 

2,115 
2,008 
2,008 
2,225 
2,170 

2,060 
1.955 
1,850 
1.955 
1,955 

1,770 
1,540 
1,420 
1 .  350 

1,380 

1,300 
1,380 
1 .  220 
1.200 
1,120 

1.005 
908 

1,005 
930 
895 

895 

1,042 

1,042 

930 

795 

762 
968 
930 
828 
695 

605 

635 

1,005 

1,230 

1,042 

860 

860 

730 

1,155 

1,470 

1.3.50 
1,230 

1,192 
1,080 
1,350 

1,840 
1,470 
1,350 
1,155 
1,042 
795 

695 
605 
545 
515 
485 

430 
380 
358 
335 
358 

405 
405 
380 
312 
270 

270 
270 
250 
270 
250 

250 
335 
358 
290 
250 

250 
210 
210 
195 
180 
180 

180 
180 
180 
195 
180 

150 
150 
150 
150 
137 

124 
124 
137 
150 
165 

150 
124 
113 
102 

82 

92 
124 
230 
195 
137 

102 
210 
270 
405 
1,042 

2,095 
1,510 

180 

2 

200 

3 

150 

4 

150 

5 

150 

6 

125 

7 

125 

8 

100 

9 

100 

10  .. 

100 

11  . 

90 

12 

180 
ISO 
180 
105 

230 
180 
180 
210 
250 

230 
210 
250 
210 
250 

250 
210 
180 
180 
180 

88 

13 

14  

15 

16 

17 

18  

19  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  estimated,  because  of  backwater  from  ice,  Jan.  1  to  Feb.  12. 
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Monthly  discharge  of  Dolores  River  ai  Dolores,  Colo.,  for  1911. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October  1-2 

November  12-30. 
December  1-12.. 


Month. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


113 

692 

2,060 

2,855 

2,22.-. 

1,840 

695 

1,042 

2,095 

250 

200 


00 

65 

67 

548 

1,390 

895 

605 

180 

82 

1,510 

165 

88 


70 

73 

245 

1,080 

2,163 

1,619 

1,043 

339 

191 

1,800 

206 

130 


Run-off 
(total  in 
acro-feet). 


4,324 

4,046 

15,092 

64,292 

133,014 

96,315 

64,131 

20,818 

11,364 

7,150 

7,745 

2,090 


430,381 


SAN  MIGUEL  RIVER  AT  PLACERVILLE,  COLO. 

Location. — About  three-fourths  of  a  mile  below  Placerville,  Colo.,  about  sec.  34,  T. 
44  N.,  R.  11  W.,  New  Mexico  priucipal  meridian.  Nearest  tributary,  Rio  del 
Codo,  enters  at  Placerville. 

Records  available. — September  13,  1910,  to  December  31,  1911. 

Drainage  area. — 304  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Permanent. 

Discharge  measurements.— Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Diversions. — No  data. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  San  Miguel  River  at  Placerville,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb    13 

Grieve  and  Clavton 

B.  S.  Clayton 

Feet. 
0.40 
.48 
1.00 
2.10 
2.50 

Sec.-ft. 

61 

72 

166 

513 

634 

Aug    26 
Oct.     5 
Nov.  24 
Dec.    16a 

B.  S.  Clayton 

Feet. 

1.40 

5.20 

.67 

1.70 

Sec.-ft. 
243 

Mar.  16 

do 

do 

1,740 

Apr.  15 
May   20 
June  24 

do 

do 

do 

94 
56 

a  ice  conditions. 


188  SURFACE   WATER   SUPPLY,   1911,   PART   IX. 

Daily  gage  height,  in  feet,  of  San  Miguel  River  at  Placerville,  Colo.,  for  1911. 
[John  E.  Stanquist,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Juiy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.0 
1.6 
1.6 

.5 

.4 

.6 
.8 
.7 
.6 
.6 

.6 
.5 
.5 
.5 
.5 

.6 
.5 
.5 
.5 
.5 

.5 

.5 

.45 

.45 

.45 

.45 
.45 
.45 
.55 
.55 
.45 

0.60 
.55 
.45 
.45 
.5 

.5 
.4 
.4 
.4 
.45 

.45 

.45 

.45 

.4 

.4 

.35 

.35 

.4 

.4 

.4 

.35 

.4 

.4 

.4 

.45 

.45 
.35 
.4 

0.45 
.45 
.4 
.45 
.5 

.45 
.45 
.45 
.45 

.7 

.6 

.45 

.5 

.5 

.5 

.5 

.5 

.45 

.45 

.5 

.55 
.55 
.55 
.55 
.55 

.45 

.55 
.65 

.7 
.8 
.9 

1.05 
1.05 
1.15 
1.15 
.95 

.95 
.9 

.85 
.85 
.8 

.85 

.85 

.8 

.75 

.8 

.95 
1.15 
1.2 
1.4 
1.6 

1.8 

1.75 

1.65 

1.7 

1.7 

1.7 
1.9 
1.8 
1.8 
1.6 

1.55 

1.5 

1.7 

2.0 

2.15 

2.35 

2.4 

2.5 

2.6 

2.55 

2.45 

2.3 

2.3 

2.2 

2.15 

2.1 

2.15 

2.2 

2.5 

2.1 

2.1 
2.1 
2.1 
2.3 
2.4 

2.4 

2.2 

2.25 

2.3 

2.45 

2.4 

2.45 

2.4 

2.45 

2.6 

2.85 

3.05 

2.9 

3.05 

3.1 

3.0 

3.1 
3.1 
3.0 
3.1 
2.85 

2.55 

2.45 

2.4 

2.55 

2.6 

2.65 

2.8 

2.65 

2.65 

2.5 

2.5 
2.6 
2.8 
2.7 
2.65 

2.6 

3.05 

2.9 

3.0 

2.75 

2.7 

2.75 

2.6 

2.6 

2.45 

2.25 
2.2 
3.9 

" "  1  -"  75  * 

1.8 

1.85 

1.85 
1.85 
1.7 
1.65 

1.65 
1.65 
1.55 
1.55 
1.55 

1.7 

2.05 
1.8 
1.7 
1.55 

1.5 

1.35 

1.3 

1.25 

1.2 

1.15 

1.15 

1.1 

1.15 

1.15 

1.1 

1.0 
1.0 
1.0 
.95 
1.0 

1.0 

1.0 

1.05 

1.15 

1.15 

1.1 

1.0 
.95 
.9 
.9 

.85 

.85 

1.05 

.9 

.85 

1.0 

1.2 

1.45 

1.4 

2.35 

3.3 

2.55 

2.1 

1.7 

4.35 

3.95 
2.85 
2.35 
2.15 

2.0 

1.9 
1 .  75 
1.7 
1.6 
1.55 

1.45 

1.45 

1.35 

1.3 

1.15 

1.1 

1.15 

1.15 

1.15 

1.1 

1.15 
1.1 
1.1 
1.15 
1.0 
.95 

0.95 
1-0 

.9 

.9 
1.0 

.95 

.9 
1.0 
1.0 
1.0 

.8 
.7 
1.05 
.9 
.9 

.9 
.9 
.9 
.9 
.85 

.85 
.85 
.8 
.  75 

.  7 

.75 

.7 

.6 

.65 

.75 

0.7 

2 

.7 

3 

.75 

4 

.9 

5 

.9 

6 

.85 

.85 

8 

.8 

9.  . 

.75 

10 

.8 

11 

12 

- 

13.  . 

.95 

14.  . 

1.45 

15 

1.8 

16 

2.15 

17 

1.85 

18 

1.8 

19 

.95 

20 

.85 

21 

1.2 

22 

1.75 

23 

1.8 

24 

2.4 

25 

2.35 

26 

2.75 

27 

3.25 

28 

3.55 

29 

3.65 

30 

3.55 

31.      

3.7 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  3  and  Nov.  30  to  Dec.  31.    The  gage  was  washed  out  July  14. 
Daily  discharge,  in  second-feet,  of  San  Miguel  River  at  Placerville,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

75 
75 
75 
75 
60 

91 

127 

108 

91 

91 

91 
75 
75 

75 
75 

91 
75 
75 
75 

75 

75 
75 
68 
68 
68 

68 
68 
68 
83 
83 
68 

91 
83 
68 
68 
75 

75 
60 
60 
60 
68 

68 
68 
68 
60 
60 

54 
54 
60 
60 
60 

54 
60 
60 
60 
68 

68 
54 
60 

68 
68 
60 
68 
75 

68 
68 
68 
68 
108 

91 
68 
75 
75 
75 

75 
75 
68 
68 
75 

83 
83 
83 
83 
83 

68 
83 
100 
108 
127 
148 

184 
184 
209 
209 
160 

160 
148 
138 
138 
127 

138 
138 
127 

lis 
127 

160 
199 
222 
276 
338 

401 
387 
354 
370 
370 

370 
438 
404 
404 
338 

322 
306 
370 
472 
529 

606 
626 
666 

706 
686 

646 
586 
586 

548 
529 

510 
529 
548 
666 

510 

510 
510 
510 
586 
626 

626 
548 
562 
580 
638 
615 

635 
615 
632 
695 

780 

890 
820 
885 
910 

860 

910 
908 
858 
906 

788 

662 
620 
600 
658 
678 

700 
760 
700 
700 
630 

630 
670 
754 
712 
691 

670 
868 
798 
844 
733 

712 
733 
670 
670 
610 

533 

514 

1,  292 

"*356" 

372 

389 
289 
389 
340 
324 

324 
324 
293 
293 
293 

340 
460 
372 
340 
293 

278 
234 
221 
208 
196 
1S4 

184 
173 
184 
184 
173 

152 
152 
152 
142 
152 

152 
152 
162 
184 

1S4 

173 
152 
142 
133 
133 

124 
124 

162 
133 

124 

152 
196 
263 
248 
571 

'.iss 
650 
478 
340 
1,540 

1,318 
776 
571 
496 
442 

406 
356 
340 
308 
293 

263 
263 
234 
221 
184 

173 
184 
184 
lsl 
173 

184 
173 
173 
184 
152 
142 

142 
152 
133 
133 
152 

142 
133 
152 
152 

152 

115 
100 
162 
133 
133 

133 
133 

133 
133 
124 

124 
124 
115 
108 

100 

108 
100 
85 
92 
92 

85 

2 

85 

3 

85 

4 

80 

5 

80 

6 

80 

75 

8 

75 

9 

75 

10 

70 

11 

70 

12 

70 

13 

60 

14 

60 

15 

60 

16 

56 

17 

55 

18 

55 

19 

55 

20 

55 

21 

50 

22 

60 

23 

50 

24 

50 

25 

50 

26 

55 

27 

55 

28 

55 

29 

55 

30 

55 

31... 

55 

Note.— Daily  discharge  estimated,  because  of  backwater  from  ice,  Jan.  1  to  3  and  Nov.  30  to  Dec.  31. 
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Monthly  discharge  of  San  Miguel  River  at  Placerville,  Colo.,  for  1911 


January 

February... 

March 

April 

May 

June 

July  1-13.... 
August  9-31 . 
September . . 

October 

November . . 
December. . . 


Month. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


127 
91 
148 
438 
706 
910 

1,292 
460 
571 

1,540 
162 
85 


60 
54 
60 
118 

306 
600 
514 
184 
124 
142 
85 
50 


78.8 
64.  I 
81.1 

245 

557 

742 

742 

314 

177 

399 

126 
63.4 


Run-off 
( total  in 
acre-feet). 


4,850 

3,5S0 

4,990 

14,600 

34,200 

44,200 

19,100 

1  1,300 

10,500 

24,500 

7.. 500 

3.900 


186, 000 


FREMONT  RIVER  BASIN. 


FREMONT   RIVER    NEAR    THURBER,  UTAH. 

Location. — At  the  ranch  of  John  Smith,  in  sec.  6,  T.  29  S.,  R.  4  E.,  Salt  Lake  meridian, 

2  miles  below  the  town  of  Thurber. 
Records  available.— May  13,  1909,  to  December  31,  1911. 
Drainage  area. — 720  square  miles. 
Gage. — Vertical  staff. 
Channel. — Shifts  during  high  water. 
Discharge  measurements. — Made  by  wading  at  low  stages  and  from  a  cable  and 

car  during  high  stages. 
Winter  records. — Ice  affects  relation  of  gage  height  to  discharge  at  times  during  the 

winter  months. 
Diversions. — Nearly  all  of  the  low-water  flow  of  the  river  above  Thurber  is  diverted 

and  used  for  irrigation,  most  of  the  water  in  the  channel  at  such  periods  being 

derived  from  springs  southwest  of  Thurber.     Mill  ditch  and  the  Torrey  canal 

head  about  500  feet  below  the  station. 
Artificial  control. — The  flow  of  the  river  is  regulated  by  Johnson  Reservoir  (capacity, 

4,800  acre-feet),  which  is  located  about  4  miles  north  of  Fish  Lake,  the  source  of 

Fremont  River. 
Accuracy. — Records  are  only  approximate  at  times,  because  of  the  shifting  character 

of  the  stream  bed  and  probable  effect  of  backwater  at  gage. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  J.  C.  Dort: 
August  7,  1911:  Gage  height,  5.13  feet,  discharge,  60.8  second-feet. 

Daily  gage  height,  in  feet,  of  Fremont  River  near  Thurber,  Utah,  for  1911 . 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.2 

6.0 

5.95 

6.05 

5.95 

5.55 

5.6 

5.7 

5.8 

5.9 

5.75 

5.7 

5.65 

5.65 

5.6 

5.6 

5.  5 
5.  55 
5.5 

5.5 
5.5 
5.6 

5.8 
5.9 

5!  95 
5.9 
5.9 
5.85 

6.7 

6.9 

6.8 

6.85 

5.6 

5.0 
5.1 
5.0 

5.25 

5.25 

5.3 

5.35 

5.4 

5.4 

5.  15 
5.4 

5.45 

4.95 

4.95 

4.9 

4.85 

4.85 

4.9 
4.9 

4.9 

4.85 

4.9 

4.95 

4.9 

4.85 

4.85 

4.8 

4.  i 
4.  9 

4.95 

5.25 

5.3 

5.25 

5.25 

5.2 

5.2 

5.  '-'■'. 

5.2 

5.2 

5.2 

5.2 

5.25 

5.25 

5.3 

5.3 

5.2 

5.25 

5.25 

5.3 

5.3 

5.35 

5.3 

5. 3 

5.35 

:..  : 

5.3 

5.25 

5.25 

5.25 

5.3 
5.  3 
5.  3 

5.3.3 
5.35 

5.55 

2 

5.4 

3 

5.45 

4 

5.4 

5 

5.35 

6 

5.4 

7 

5.  i 

8.   . 

9 

10 

5.4 
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Daily  gage  height,  in  feet,  of  Fremont  River  near  Thurber,  Utah,  for  1911 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

5.9 

5.85 

5.9 

5.95 

5.9 

5.85 

5.9 

5.85 

5.8 
5.75 

5.80 
5.65 
5.6 

5.8 

5.8 

5.85 

5.85 

5.85 

5.8 

5.85 

5.75 

5.5 
5.6 
5.55 
5.  55 
5.5 

5.5 

5.55 

5.6 

5.55 

5.5 

5.5 

5.6 

5.55 

5.5, 

5.5 

5.5 
5.5 
5.55 

5.85 

5.9 

5.9 

5.95 

5.95 

5.95 

5.9 

5.9 

5.95 
5.9 

5.8 

5.85 

5.6 

5.6 

5.6 

5.65 

5.9 

5.9 

6.1 

6.2 

6.7 

5.0 

5.0 

4.9 

4.95 

4.9 

4.9 

4.9 

4.95 

4.95 

5.0 

5.0 
5.0 
5.2 
5.2 
5.25 

5.25 

5.25 
5.25 
5.25 
5.2 

5.45 

5.45 

5.4 

5.45 

5.6 

5.6 

5.55 

5.5 

5.5 

5.5 

5.55 

5.5 

5.45 

5.4 

5.35 

5.35 

5.3 

5.2 

5.15 

5.1 

5.0 

4.85 

4.9 

4.9 

4.95 

4.9 

4.85 

4.9 

4.95 

4.95 

5.0 

5.05 

5.1 

5.05 

5.05 

5.0 

4.9 

4.9 

4.95 

4.9 

4.95 

5.0 

5.0 

5.0 

5.05 

5.05 

5.1 
5.1 
5.15 
5.2 

5.1 

5.1 

5.05 

5.1 

5.15 

5.15 

5.2 

5.2 

5.25 

5.2 

5.25 

5.25 

5.25 

5.3 

5.35 

5.35 

5.3 

5.25 

5.25 

5.2 

5.25 

5.25 

5.3 

5.3 

5.25 

5.25 

5.3 

5.25 

5.25 

5.2 

5.2 

5.25 

5.25 

5.25 

5.25 

5.25 

5.3 

5.25 

5.3 

5.25 

5.25 

5.25 

5.3 

5.25 

5.2 

5.25 

5.3 

5.3 

5.35 

5.35 

5.4 

5.4 

5.35 

5.3 

5.3 

5.3 

5.25 

5.25 

5.3 

5.25 

5.25 

5.3 

5.3 

5.3 

5.25 

5.3 

5.25 

5.3 

5.3 

5.3 

5.25 

5.25 

5.3 

5.3 

5.3 
5.  35 
5.4 
5.4 
5.45 

5.4 

5.45 

5.4 

5.35 

5.4 

5.4 

5.45 

5.4 

5.45 

5.5 

5.55 

5.55 

5.6 

5.55 

5.5 

5.4 

12 

5.35 

13 

5.35 

14 

5.3 

15 

5.35 

16 

5.4 

17 

5.45 

18 

5.4 

10 

5.4 

20 

5.35 

21 

5.4 

22 

5.4 

23 

5.45 

24 

5.4 

25 

5.45 

26 

5.5 

27 

5.45 

28 

5.5 

29 

5.55 

5.6 

31 

5.55 

Note.— Relation  of  gage  heights  to  discharge  probably  affected  by  ice  Jan.  1  to  Feb.  19  and  Nov.  24  t» 
Dec.  31. 

Daily  discharge,  in  second-feet,  of  Fremont  River  near  Thurber,  Utah,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

113 
113 
128 
158 
174 

174 
182 
174 
174 
166 

182 
174 
174 
182 

182 

182 
174 
174 
182 
174 

158 
166 
128 
128 
128 

136 
174 
174 
206 
223 
312 

312 
348 
330 
339 

128 

128 
70 
43 
46 
43 

43 
43 
32 
38 
32 

32 
32 
38 
38 
43 

43 
43 

70 
70 

77 

77 
77 
77 
70 

77 
77 
84 
91 
98 

98 
106 
106 

98 
106 

106 
106 
98 
106 
128 

128 
120 
113 
113 
113 

120 
113 
100 
98 
91 

91 
84 
70 
53 
46 
43 

38 
38 
32 

28 

28 

32 
32 
38 
32 
28 

28 
32 
32 
38 
32 

28 
32 
38 
38 
43 

50 
46 
50 
.50 
43 

32 
32 
38 
32 
38 

32 
38 
32 
28 
28 

23 
28 
23 
32 
38 

43 
43 
43 
50 
50 

46 
46 
53 
70 
46 

46 
50 
46 
53 
53 

70 
70 
77 
70 
77 
77 

77 

84 
77 
77 
70 

70 
77 

77 
70 
70 

77 
84 
91 
91 
84 

77 
70 

77 

84 
84 

77 
77 
84 

77 
77 
70 
70 

77 
77 

70 
70 

77 
77 
84 

84 

77 
70 
70 

77 
77 
77 
84 
77 

84 

77 

77 
84 

70 
77 
84 
84 

91 
91 
98 
98 
91 

77 
84 
84 
91 

84 
91 
84 
91 
91 

84 
84 

84 
77 
77 

84 

77 
77 
84 
84 

84 

84 

77 
84 

84 

84 
77 
77 
84 
84 

84 

2 

84 

3 

77 

4 

77 

5 

77 

6 

84 

7 

84 

8 

84 

9 

91 

10... 

91 

11 

84 

12 

91 

13 

98 

14 

98 

15 

106 

16 

98 

17 

106 

18 

98 

19 

91 

20 

113 

113 

128 
120 
113 

113 

113 
113 
120 

98 

21 

98 

22 

106 

23 

98 

24 

25 

26 

27 

28 

29.... 

30... 

31 

Note.— Daily  discharge  determined  from  a  poorly  defined  curve. 
95  second-feet;  "discharge  Nov.  24  to  30  estimated  at  *85  second-feet. 


Discharge  Feb.  1  to  19  estimated  at 
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Monthly  discharge  of  Fremont  River  near  Thurber,  Utah,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

a  80 

102 

170 
94.6 
96.3 
35.9 
47.8 

82!  8 

82.7 

89.9 

a  60.0 

4,920 
5,660 
10,  .500 
5, 630 
5,920 
2,140 
2,940 
4,780 
4,930 
5,080 
5,350 
3,690 

D 

February 

C. 

March 

312 

348 
128 
50 

91 
98 
91 

113 
32 

43 
28 
23 

70 
70 

77 

15 

B 

May 

15 

c 

July 

C. 

August 

B. 

September 

1$. 

B. 

November 

C. 

D. 

The  year 

348 

84.7 

61,600 

a  Estimated. 


MUDDY    CREEK    NEAR    EMERY,  UTAH. 

Location. — At  Jacobsen's  ranch,  about  1  mile  above  the  boundary  line  of  the  Manti 
Forest  Reserve,  in  the  NE.  \  NE.  \  sec.  21,  T.  21  S.,  R.  6  E.,  Salt  Lake  base  and 
meridian. 

Records  available.— May  1  to  July  31,  1909;  July  23,  1910,  to  December  31,  1911. 

Drainage  area.— 87  square  miles. 

Gage. — Inclined  staff. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  cable  at  high  water  and  by  wading  at  low 
and  medium  stages. 

Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  for  long  periods  during 
the  months  of  December,  January,  and  February. 

Diversions. — The  station  is  above  the  headgates  of  the  Emery,  Independence  Co., 
and  Lower  canals,  and  is  near  a  proposed  reservoir  site;  records  indicate  the 
natural  flow  of  the  stream  and  the  amount  of  water  available  for  storage. 

Accuracy. — Poor  because  of  shifting  character  of  the  stream  bed. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Muddy  Creek  near  Emery,   Utah,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

GagC 

height. 

Dis- 
charge. 

Mar.  24 

May     4 

29 

O.H.  Canfield 

Leonard  Tanner 

...do. . 

Feet. 
1.59 
2.22 
2.30 
2.10 

Sec.-ft. 

19.2 

90.3 

114 

57.3 

Sept.    7 
Oct.     9 

J.  C.Dort 

Leonard  Tanner 

do 

Feet. 
1.51 
1.51 
1.95 

Sec.-ft. 
20.6 
1Q.7 
19.2 

July  21 

do 

192 
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Daily  gage  height,  in  feet,  of  Muddy  Creek  near  Emery,  Utah,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.2 

1.25 

1.1 

1.1 

1.3 

1.1 
1.3 
1.2 
1.2 
1.2 

1.1 
1.1 
1.3 
1.3 
1.2 

1.1 
1.1 
1.1 
1.2 
1.2 

1.1 
1.2 
1.2 
1.2 
1.1 

1.3 

1.3 
1.3 

L3 

1.4 
1.4 
1.4 
1.5 

1.5 
1.6 
1.5 
1.6 
1.6 

1.7 
1.7 
1.8 
1.9 
1.9 

2.0 
2.0 
2.2 
2.0 
2.0 

1.6 
1.5 
1.6 
1.6 
1.7 

1.8 
1.8 
2.0 
2.1 
2.1 
2.3 

2.0 
1.8 
1.8 
1.9 
1.8 

1.6 
1.5 
1.5 
1.2 
1.2 

1.1 
1.2 
1.0 
1.0 
1.0 

1.0 
1.6 
1.7 
1.9 
2.0 

2.1 
2.4 
2.5 
2.5 
2.5 

2.4 
1.8 
2.6 
2.7 
2.8 

2.9 
2.4 
2.3 
3.0 
3.2 

3.4 
2.4 
2.3 
2.5 
3.5 

2.5 
2.2 
2.3 
2.3 
2.6 

2.3 
3.2 
2.4 
2.3 
2.5 

2.6 
3.3 
2.6 
2.4 
3.5 

2.6 
2.5 
3.2 
2.3 
3.2 
2.5 

2.5 

2.6 

2.6 

2.35 

2.3 

2.45 

2.2 

2.2 

2.4 

2.15 

2.4 
2.5 
2.6 
2.5 
2.5 

2.7 
2.4 
2.5 
2.6 
2.4 

2.5 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.45 
2.4 

2.4 

2.4 
2.4 
2.4 
2.6 
2.5 

2.4 
2.4 
2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.3 
2.2 
3.2 
2.5 

2.3 
2.5 
2.4 
2.4 
2.3 

2.3 
2.2 
3.7 
2.6 
2.4 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 
2.2 
2.0 
2.0 
2.0 

4.2 
2.0 
1.6 
1.6 
1.6 

1.5 

1.5 

1.5- 

1.5 

1.5 

1.4 

1.4 
1.4 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

2 

1.6 

1.4 

3. .. 

4 

1.6 

1.4 

5 

6 

1.6 

7.  .. 

1.4 

8 

2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 

1.6 

"*i.*6 

1.5 
1.7 
1.6 

'"i.'6* 

9.  .. 

1.4 

10.  .. 

11 

12 

1.4 

13.  .. 

14 

1.4 

15 

16 

1.4 

17 

18 

1.8 
1.8 

1.8 

'"i."8" 
1.7 

1.7 

1.7 

1.4 

19.  .. 

20 

1.6 

21 

22 

1.5 

1.4 

23.  .. 

24 

"'i.'s' 

1.4 

25 

26. 

27. 

1.5 

1.4 

28 

1.7 
1.7 

29.  .. 

1.5 

30.  . 

1.4 

31 

1.7 



Note. — Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  27  and  during  December. 
Daily  discharge,  in  second-feet,  of  Muddy  Creek  near  Emery,   Utah,  for  1911. 


Day. 


1 

3.0 

2 

4.5 

3 

1.0 

4 

1.0 

5 

6.0 

6 

1.0 

7 

6.0 

8  .. 

3.0 

9     . 

3.0 

10 

3.0 

11 

1.0 

12. 

1.0 

13 

6.0 

14 

6.0 

15 

3.0 

26 

1.0 

17 

1.0 

18... 

1.0 

19 

3.0 

20 

3.0 

21 

1.0 

22 

3.0 

23. 

3.0 

24 

3.0 

25 

1.0 

26 

6.0 

27 

6.0 

28... 

6.0 

29 

30 

31 

Feb. 


Mar. 


6.0 
10 
10 
10 
15 

15 
21 
15 
21 
21 

28 
28 
37 
48 
48 

61 
61 
92 
61 
61 

21 
15 
21 
21 
28 

37 
37 
61 
76 
76 
108 


Apr.       May, 


61 
37 
37 
48 
37 

21 

15 

15 
3.0 
3.0 

1.0 

3.0 

.0 

.0 

.0 


21 

28 
48 
61 

76 
124 
141 
141 
141 

124 
37 
158 
175 
192 


209 
124 
108 
226 
260 

294 
124 
108 
141 
311 

141 
92 
108 
108 
158 

108 
260 
124 
108 
141 

158 
277 
158 
121 
311 

158 
141 
260 
108 
260 
141 


June. 


141 
158 
158 
116 

108 

132 
92 
92 

124 

84 

124 
141 
158 
141 
141 

175 
124 
134 
150 
118 

134 

150 
134 
134 
134 

134 

131 
126 
lis 
118 


July. 


lis 
lis 
lis 
137 
121 

105 
LOS 

89 


73 
234 
121 

89 
121 
105 
105 


73 
319 
137 
105 


Aug. 


73 
73 
73 

73 
73 
73 
73 
66 

66 
66 
58 
58 
58 

58 
73 
45 
45 
45 

404 
73 
28 
28 
28 

20 
20 
20 
20 
20 
15 


Sept. 


Oct. 


Nov. 


Note.— Daily  discharge  determined  fr<  m  a  curve  fairly  well  denned  for  all  stages, 
lated  for  days  for  which  gage  heights  are  missing. 


Discharge  interpo- 
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Monthly'  discharge  of  Muddy  Creek  near  Emery,   Utah,  for  1911 
[Drainage  area,  87  square  miles.] 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November. 
December. 


The  year . 


Discharge  in  second-feet. 


Maximum. 


6.0 
108 
192 
311 
175 
319 
404 

20 

22 
7 


Minimum. 


1.0 

6.0 
.0 
92 
92 
73 
15 
15 

7 

2 


Mean. 


<*2 
3.1 
37.7 
58.3 

172 

131 

109 
64.6 
19.7 
13.9 
3.7 

a2 


51.1 


Per 

square 
mile. 


0.023 
.036 
.438 
.671 
1.98 
1.51 
1.25 
.743 
.226 
.159 
.043 
.023 


.595 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.03 

.04 

.50 

.75 

2.28 

1.68 

1.44 

.86 

.25 

.18 

.05 

.03 


09 


Total  in 
acr<   [eel 


123 

172 

2,320 

3,470 

10,600 

7,800 

6,700 

3,970 

1,170 

855 

220 

123 


37, 500 


Accu- 
racy. 


a  Estimated. 
MUDDY    CREEK   (LOWER    STATION)   NEAR    EMERY,  UTAH. 

Location.— At  the  county  bridge  about  2£  miles  north  of  Emery,  Utah,  in  the  NE.  £ 

sec.  35,  T.  21  S.,  R.  6  E.,  Salt  Lake  base  and  meridian. 
Records  available.— June  6,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Chain  gage  attached  to  the  highway  bridge. 
Channel. — Shifting. 
Discharge  measurements.— At  high  stages,  made  from  the  bridge;  at  other  stages 

by  wading. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  during  the  winter 

months. 
Diversions. — Below  all  diversions  except  a  few  small  ditches. 
Accuracy. — Poor. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Muddy  Creek  (lower  station)  near  Emery,   Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

June    6 
Julv   21 

Leonard  Tanner 

do 

J.  C.  Dort 

Feet. 
2.55 
1.58 
1.49 

Sec.-fl. 

74.8 

2.6 

2.8 

Sept.    9 
Oct.    10 

Leonard  Tanner 

do 

Vert. 
1.49 
1.68 

Scc.-ft. 
2.99 
3.47 

Sept.    9 

Daily  gage  height,  in  feet,  of  Muddy  Creek  (lower  station)  near  Emery,  Utah,  for  1911. 

[R.  Jacobsen,  observer.) 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.0 
1.4 
2.7 
2.4 
2.55 

2.5 
1.4 
1.4 
1.2 
1.35 

1.2 
1.2 
1.2 
1.35 
1.2 

1.3 

1.45 

1.3 

1.3 

1.3 

1.3 

1.45 

1.3 

1.3 

1.3 

1.6 

1.75 

1.6 

1.6 

1.6 

1.7 
1 .  85 
1.7 
1.7 
1.7 

2...                               

1.5 

1.3 

3 

4 

1.5 

1.  1 

5...                           

6 

2.48 

2.15 

2.2 

2.15 

2.3 

1.  f 

'"l.  1 

7   ..                        

1.  1 

8...                             

9 

1.  1 

10 

8174°— wsp  309—14- 
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Daily  gage  height,  in  feet,  of  Muddy  Creek  {lower  station)  near  Emery,  Utah,  for  1911 — ■ 

Continued. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

2.15 

2.1 

2.1 

2.15 

2.25 

2.1 
2.15 

1.2 
1.2 
1.2 
1  2 
1.35 

1.2 
1.2 
1.2 
1.2 
1.7 

1.45 

1.45 

1.4 

1.35 

1.45 

1.3 

1.4 

2.7 

1.6 

1.35 

1.2 

2.1 

1.3 

1.45 

1.3 

1.2 

1.2 

1.2 

1.6 
1.6 
1.6 
1.6 
1.6 

1.5 

1.4 
1.5 
1.5 

'  "i.*5 

12 

13 

14 

1.4 

15 

16 

1.4 

17 

18 

1.5 
1.5 

1.5 

1.4 

19 

20 

1.5 

21 

3.5 

1.6 

1.75 

1.6 

1.6 

1.6 

1.5 

1.65 

1.5 

1.4 

1.4 

1.5 

22 

1.5 

1.4 

23 

2.1 
2.1 
2.25 

2.1 
2.1 
2.1 
2.1 
2.15 

15 
1.4 

24 

....... 

1.  4 

25 

26 

i.55 

1.5 
1.6 
1.  1 

1.4 
........ 

1.5 

27 

1.5 

1.4 

28 

29 

1.4 

30 

1.3 

1.5 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  during  last  of  November  and  all  of 
December. 

Daily  discharge,  in  second-feet,  of  Muddy  Creek  (lower  station)  near  Emery,  Utah,  for  1911, 


Day. 

June. 

July. 

Aug. 

Sept. 

1          

27 

4 

102 

62 

80 

74 
4 
4 
2 
3.5 

2 
2 
2 
2 
3.5 

2 
2 
2 
2 
10 

4.5 

4.5 

4 

3.5 

4.5 

3 

4 

102 

6 

3.5 
2 

2 

2 

2 

3.5 

2 

2 
2 
4 
8 
12 

35 
16 

6 

4 

6 

2 

2 

4 

15 
20 

262 
6 
12 
6 
5.5 

5.0 
5.0 
6.0 

5.0 
4.0 
3.5 

3.0 

2                 

4.5 

3 

3.0 

4 

3.0 

5 

3.0 

6 

72 
39 
43 
39 
52 

39 
35 
35 
39 

48 

35 
39 
38 
38 
37 

36 
36 
35 
35 
48 

35 
35 
35 
35 
39 

3.0 

7 

4.5 

8  

3.0 

9...          

3.0 

10 

3.0 

11 

2.5 

12 

3.0 

13 

2  5 

11              

2.0 

15 

2.0 

16 

2.0 

17 

2.0 

18 

2.0 

19 

2.0 

20 

2.0 

21 

2.0 

22 

3.0 

23 

3.0 

21 

4.0 

25 

4.0 

26 

3.5 

27 

3.5 

2S 

3.5 

29 

4.0 

30 

3.0 

31 

Note.— Daily  di^charse  determined  from  a  poorly  defined  curve  applicable  June  6  to  Aug.  23:  indirect 
method  for  shifting  channels  used  for  period  Aug.  2  to  ^ept.  30.  Discharge  estimated  for  days  for  which 
no  gage  heights  are  given. 
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Monthly  discharge  of  Muddy  Creek  (lower  station)  near  Emery,  Utah,  for  1911 . 


Month. 

Discharge  in  second-feet. 

Run-ofT 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum.      Mean. 

racy. 

June  6-30 

72 
102 
262 

35 
2 

39.5 
17.2 
15.1 
3.0 
"3.5 
<*3.5 
a  2.0 

1,960 

1,060 
928 
178 
215 
208 
123 

C. 

c. 

1). 

p 

July 

August 

September 

October 

D 

November 

1). 
D 

December 

The  period 

4,670 

a  Estimated  because  of  unstable  conditions  at  low  water. 


IVIE    CREEK    NEAR    EMERY,  UTAH. 

Location. — In  sec.  5  or  6,  T.  24  S.,  R.  5  E.,  Salt  Lake  base  and  meridian,  about  H 

miles  from  Oak  Spring  ranch,  15  miles  southwest  of  Emery  and  3  miles  below  the 

confluence  of  Red  Creek  and  Clear  Creek. 
Records  available. — May  3  to  December  31,  1911. 
Drainage  area. — Not  accurately  known. 
Gage. — Vertical  staff  on  left  bank. 
Channel. — Shifting. 

Discharge  measurements. — Made  by  wading  about  50  feet  below  the  gage. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  during  January  and 

February;  at  times  the  creek  is  frozen  to  the  bottom. 
Diversions. — Oak  Spring  ranch  ditch,  1^  miles  above  the  gage,  diverts  practically 

all  the  flow  of  Ivie  Creek  except  during  two  or  three  weeks  of  high  water  in  the 

spring  and  occasional  periods  of  short  floods. 
Accuracy. — Measurements  and  gage  heights  insufficient  for  estimates  of  discharge. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Ivie  Creek  near  Emery,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May     3 

Leonard  Tanner 

Feet. 
1.6 

Sec. -ft. 
10.7 

Sept.    8 

J.  C.  Dort 

Feet. 
1.70 

Sec.-ft. 
a.  04 

a  Estimated. 
Daily  gage  height,  in  feet,  of  Ivie  Creek  near  Emery,  Utah,  for  1911. 
[B.  W.  Harmon,  observer.] 


Day. 

May. 

June.      July. 

Aug. 

Sept. 

Oct.       Nov. 

1 

2 

1.85 

1.6 

1.65 



3 

1.5 

4 

5 

6 

1.75 

7 

8 

1.8 

9 

10 

1.6 
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Daily  gage  height,  in  feet,  of  Ivie  Creek  near  Emery,  Utah,  for  1911 — Continued. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

11 

6.8 
1.4 
4.7 

2.1 

12 

1.6 
1.5 
1.5 

13 

14 

1.8 

15 

16 

1.5 

1.75 

17 

18 

1.5 

1.5 
2.1 
1.7 

4.3 
3.0 

1.8 
1.5 

3.0 

19 

4.0 
1.5 

2.8 

20 

1.5 

21 

22 

1.5 

23 

24 

1.5 

1.6 

25 

26 

27 

1.5 

28 

2.4 
1.4 

29 

3.9 

30 

31 

1 

1"" 

ESCALANTE  RIVER  BASIN. 
ESCALANTE    CREEK    NEAR    ESCALANTE,  UTAH. 

Location.— About  2  miles  below  the  town  of  Escalante,  Utah,  in  sec.  9,  T.  35  S.,  R.  3 
E.  Salt  Lake  meridian;  just  below  the  mouth  of  Winslow  or  Pine  Creek. 

Records  available. — August  5,  1909,  to  December  31,  1911. 

Drainage  area. — 315  square  miles. 

Gage. — Vertical  staff. 

Channel. — Shifts  during  the  sudden  short  flooods  to  which  the  stream  is  subject. 

Discharge  measurements. — Made  from  car  and  cable  or  by  wading. 

Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  at  times  during  the 
winter  months. 

Diversions. — All  of  the  low- water  flow  is  used  for  irrigation  above  the  station;  the 
records  at  this  point  show  the  amount  of  unappropriated  and  waste  waters. 

Accuracy. — Poor  owing  to  shifting  character  of  stream  bed  and  lack  of  discharge 
measurements.  Yearly  total  is  probably  correct  within  an  accurary  of  C,  but 
daily  and  monthly  discharge  during  certain  periods  is  apt  to  be  in  error  to  a  greater 
amount  than  this. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  LTtah. 

The  following  discharge  measurement  was  made  by  J.  C.  Dort: 
August  10,  1911:  Gage  height,  2.42  feet;  discharge,  10.85  second-feet. 

Daily  gage  height,  in  feet,  of  Escalante  Creek  near  Escalante,  Utah,  for  1911. 
[D.  C.  Schurtz,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.6 

2.5 

*"2."65" 
"2. 65' 

2.6 
"4.3 

2.5 
"*2."  45' 

"2.0" 

"2. 5" 

2.5 

2 

2.55 

2.1 

3.0 

2.3 

2.45 

3 

3.6 

2.7 

2.15 

4 

2.6 
2.6 

2.3 

2.2 

2.5 
2.5 

2.4 

5 

3.6 

2.55 

2.4 

2.05 

2.1 

6 

2.4 

2.3 

3.6 

2.5 

2.2 

R... 

2.55 

2.3 

2.15 

2.35 

9 

3.6 
3.0 

2.  15 

2.45 

2.6 

2.4 

2.9 

10 

3.5 

2.35 

2.8 

2.3 

2.1 

2-4 
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Daily  gage  height,  in  feet,  of  Escalante  Creek  near  Escalante,  Utah,  for  1911 — Contd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

3.0 

2.  45 

2.2 

2.3 

12 

2.7 

2.4 

2.6 

2.1 

2.05 

4.4 

2.6 

13 

2.65 

2.4 

14 

2.5 

2.6 

2.4 

2.55 

2.5 

"2.'\b 

2.4 

2.1 

15 

2.7 

2.55 

2.7 

16 

2.55 

2.5 

2.35 
2.4 

""2."  35' 
2.35 

2.5 
"2.5" 

"'2.45" 

"2. 45* 

2.45 
3.2 

2.1 

2.9 

17 

2.6 

2.55 

2.05 

2.6 

IS 

2.6 

2.5 

2.3 

2.6 
2.4 

19 

2.20 

2.0 

3.4 

2.9 

20 

2.55 

2.55 

2.55 
2.7 

2.35 

21 

2.1 

7.55 

2.55 

22 

2.65 

2.45 

2.35 

23 

2.65 

2.4 

2.25 

2.9 

24 

2.55 
4.1 

2.5 

2.55 
"i'.b" 

2.4 

2.05 

5.9 
7.3 

4.1 

5.3 

25 

2.6 

2.35 

2.4 

2.4 
2.9 

26 

2.3 

2.05 

2.6 

2.9 

27 

2.75 

2.5 

1.8 

3.0 
3.2 
3.2 
7.0 

28 

2.0 
'  "2. 05" 

6.2 
"2."  55' 

"2.' 4'" 

2.8 

29 

3.5 

2.8 

2.5 

1.8 
1.8 

2.3 
"2."2" 

6.2 

2.6 

30 

2.8 

31 

2.5 

2.2 

2.4 

Daily  discharge,  in  second-feet,  of  Escalante  Creek  near  Escalante,  Utah,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

25 
31 
37 

32 

28 

26 
25 
23 
22 
22 

22 
23 
24 
25 
26 

28 
30 
31 
30 

28 

25 
22 
24 
25 
26 

28 
30 
31 

34 
34 
34 
34 
32 

31 
31 
240 
178 
115 

37 
37 
34 
31 

28 

25 
25 
25 

26 

28 

37 
36 
34 
34 
31 

28 
25 
25 
25 
25 
25 

25 
23 
22 
23 
25 

25 
25 
22 
20 
18 

20 
20 
20 
20 
19 

18 
20 
20 
18 
18 

18 
19 

20 
20 
18 

18 
41 
44 
44 
41 

28 
28 
29 
31 
31 

31 
30 
28 
36 
44 

38 
31 
30 
28 
26 

25 
25 
25 
24 
22 

22 
22 
21 
20 
18 

17 
17 
17 
17 
16 
11 

15 
16 
17 
18 
20 

19 
18 
17 
17 
17 

14 
11 

18 
25 
26 

27 
28 
21 
14 
13 

11 
10 
10 
10 
10 

10 
9 

8 
8 
8 

9 
11 
12 
11 
10 

11 
12 
12 
12 
11 

10 
10 
11 
11 
12 

10 
10 
9 
8 
8 

8 
810 
655 
500 
769 

168 
200 
400 
557 
6 
6 

5 
4 
4 
4 
4 

6 
8 
10 
10 
11 

11 
218 
11 
11 
12 

13 
59 
68 

78 
48 

17 
17 
17 

388 
19 

19 
19 
19 
19 
15 
11 

27 
43 
26 
8 
9 

11 
12 
12 
13 
9 

6 
5 
4 
4 
4 

4 
6 
8 
9 
10 

9 

8 

7 

16 

25 

34 
43 
59 
59 
710 

8 
8 

6 
6 

6 
6 
12 
19 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
11 

11 

11 

557 

17 
17 
16 

15 
15 
15 
15 
IS 

14 
13 
12 
11 

10 

8 
10 
11 
11 
17 

18 
18 
19 
11 
10 

10 
10 
10 
11 
11 

36 
27 
19 
11 
11 



12 

2 

13 

3 

12 

4 

11 

5 

9 

6 

8 

7... 

16 

8 

24 

9 

36 

10 

31 

11 

25 

12 

19 

13 

34 
35 
37 

34 
31 

30 
29 
28 

31 
34 
31 

28 
30 

35 
40 
41 
43 
44 
35 

21 

14 

23 

15 

24 

16 

20 

17 

19 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

30 

29 

30 

30 

30 

31 

30 

NOTE  —Daily  discbarge  determined  from  a  number  of  poorly  denned  rating  curves  and  by  the  indirect 
method  for  shifting  channels.  Mean  discharge  Jan.  1-12  and  Dec.  18-27  estimated  25  second-feet .  Discharge 
estimated  for  days  when  gage  was  not  read. 
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Monthly  discharge  of  Escalante  Creek  near  Escalante,  Utah,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.       Mean 


Run-off 
(total  in 

aore-feel). 


January  — 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


37 

240 

44 

44 

28 

810 

388 

710 

557 

36 

36 


810 


30.6 
26.8 
44.6 
23.7 
25.5 
15.5 
138 
37.3 
40.0 
30.4 
14.2 
22.4 


37.7 


1.SS0 
1,490 
2,740 
1,410 
1,570 

922 
8,480 
2,  290 
2,380 
1,870 

845 
1,380 


27,300 


Note.— For  accuracy  notes  see  description. 

SAN  JUAN  RIVER  BASIN. 
SAN    JUAN   RIVER    AT   PAGOSA    SPRINGS,  COLO. 

Location. — At  Pagosa  Springs,  in  sec.  13,  T.  35  N.,  R.  2  W.  New  Mexico  principal 
meridian.     Nearest  tributary  is  a  stream  that  enters  from  the  north  a  mile  below. 

Records  available. — January  24  to  December  31,  1911. 

Drainage  area.— 287  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff.  The  gage  was  originally  located  at  a  highway  bridge  above 
Pagosa  Springs.  On  March  7,  1911,  the  gage  was  moved  half  a  mile  downstream. 
It  was  washed  out  by  a  flood  October  5  and  a  new  gage  installed  November  23 
100  yards  below  the  new  highway  bridge.  The  relation  between  the  different 
gages  is  not  known. 

Channel. — Apparently  permanent. 

Discharge  measurements. —Made  from  near-by  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  at  this  station. 

Diversions. — Small  irrigation  ditches  divert  water  above  the  station.  Between  sec. 
17,  T.  37  N.,  R.  1  E.,  and  sec.  28,  T.  3G  N.,  R.  2  W.,  there  are  seven  ditches  averag- 
ing 2  feet  wide  on  top,  1^  feet  on  bottom,  and  1\  feet  deep.  There  are  court  de- 
crees for  diversions  of  20  second-feet  above  the  station  and  175  second-feet  from 
tributaries  entering  above. 

Accuracy. — As  the  station  has  not  yet  been  completely  rated,  estimates  of  discharge 
can  not  be  presented. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  San  Juan  River  at  Pagosa  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    29" 
June  25 

O.  M.  Wiminor 

do 

Feet. 

1.23 
*>3.60 

Sec.-ft. 
98.0 
1,670 

Aug.  31 
Nov.  23 

O.  M.  Wimmer 

H.  B.  Waha 

Feet. 
6  1.65 

(•2.10 

Sec.-ft. 
321 
208 

u  Ice  conditions. 


b  To  datum  of  second  gage. 


c  Third-gage  datum. 
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Daily  gage  height,  in  feet,  of  San  Juan  River  at  Pagosa  Springs,  Colo.,  for  1911. 
[R.  W.  Smith,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.70 
.80 
.79 
.70 

2.45 

2.70 
2.75 
2.85 
3.15 
3.58 

4.10 
4.18 
4.55 
4.60 
4.25 

3.75 
3.80 
3.65 
3.40 
3.55 

3.55 
3.65 
3.80 
3.90 
3.65 

3.80 
3.32 
3.55 
3.78 
3.90 

3.78 
3.70 
3.70 
3.65 
3.65 
3.85 

4.05 
4.25 
4.25 
4.25 
4.35 

4.45 
4.40 
4.90 
4.95 
4.60 

4.45 
4.35 
4.30 
4.22 
4.10 

4.00 
3.65 
3.45 
3.70 
3.80 

4.20 
4.15 
3.95 
3.75 
3.50 

3.25 
3.25 
3.25 
3.20 
3.80 

3.70 
5.20 
4.35 
4.15 
4.05 

3.50 
3.25 
3.15 
3.00 
2.85 

2.80 
2.70 
3.00 
3.15 
2.90 

2.85 
2.80 
2.65 
3.00 
3.50 

3.40 
3.10 
3.10 
3.15 
3.00 

2.85 
2.70 
2.75 
2.65 
2.45 
2.35 

2.20 
2.15 
2.05 
1.95 
1.80 

1.80 
1.70 
1.65 

1.60 
1.55 

1.55 
1.55 
1.50 
1.50 
1.45 

1.40 
1.40 
1.40 
1.45 
1.40 

1.90 
2.65 
2.35 
2.20 
2.00 

1.80 
2.00 
1.90 
1.75 
1.70 
1.65 

1.60 
1.50 
1.48 
1.45 
1.40 

1.40 
1.40 
1.35 
1.35 
1.35 

1.30 
1.28 
1.25 
1.20 
1.45 

1.30 
1.25 
1.20 
1.40 
1.60 

1.45 
1.40 
1.38 
1.32 
1.25 

2.13 
1.72 
1.60 
1.60 
2.90 

3.50 
3.00 
2.62 
2.45 

1.85 
1.85 
2.05 
1.85 
1.85 

1.85 

2 

3 

4 

5 

6 

1.00 
.98 
1.09 
1.07 
1.28 

1.64 
1.35 
1.25 
1.28 
1.32 

1.38 
1.42 
1.50 
1.60 
1.60 

1.58 
1.65 
1.60 
1.68 
1.82 

2.38 
2.30 
2.20 
2.10 
2.05 

2.10 
2.18 
2.12 
2.25 
2.30 

2.50 
2.60 
2.35 
2.55 
2.80 

3.15 
3.20 
3.20 
3.10 
2.95 

3.12 
3.35 
3.25 
3.28 
2.80 

1.92 

8 

1  82 

9 

1  85 

10 

1.10 

11 

1  80 

12 

1  50 

13 

1.75 

14 

1  38 

15 

1  42 

16 

1.50 

17 

18 

1  70 

19 

.70 

.80 

.71 

.70 
1.70 
1.60 

1.70 

20 

1.65 

21 

22 

i.50 

23 

2.10 
1.70 
1.88 

1.80 
1.78 
1.58 
1.60 
1.90 

24 

25 

26 

1.50 

27 

1.68 
1.88 
2.08 
2.30 
2.50 

1.45 

28 

1.45 

29 

1.55 
1.70 
1.55 

1.45 

30 

1.80 

31 

1 

Note.— Ice  present  Jan.  29  to  Feb.  24  and  Nov.  23  to  Dec.  30.  Gage  heights  Jan.  29  to  Mar.  7  read  on 
gage  No.  1.  Mar.  8  to  Oct.  5  gage  No.  2  was  read;  gage  heights  Nov.  23  to  Dec.  31  were  read  on  the  third 
gage.    The  three  gages  are  independent  and  bear  no  relation  to  each  other. 


SAN    JUAN    RIVER    AT    ARBOLES,  COLO. 

Location. — At  Arboles,  Colo.,  above  Piedra  River. 

Records  available. — August  21,  1910,  to  December  31,  1911. 

Drainage  area. — 1,394  square  miles. 

Gage. — Inclined  staff. 

Channel. — Probably  permanent. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — No  data. 

Diversions. — There  are  court  decrees  for  the  diversion  of  23  second-feet  between 
Arboles  and  the  station  at  Pagosa  Springs,  and  Gl  second-feet  from  intervening 
tributaries. 

Flood  discharge. — Two  severe  floods  have  occurred  on  the  San  Juan  since  the  sta- 
tion has  been  maintained.  The  maximum  stage  of  the  flood  of  September  6, 
1909,  although  very  high,  was  less  than  that  of  October  1,  1911,  when  the  river 
rose  17  feet,  with  a  maximum  discharge  of  about  40,000  second-feet. 

Cooperation. — Station  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 
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Discharge  measurements  of  San  Juan  River  at  A/boles,  Colo.,  in  191 1. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer.        !  ^^ 

Dis- 
charge. 

Feb.  21 
Mar.   25 
Apr.   24 
May   17 

Clayton  and  Turner.. 

B.  S.  Clayton 

do 

do 

Feet. 
1.40 
2.83 
3.72 
4.10 

Sec.-ft. 

182 

1,570 

2,580 

3,300 

May   26 
July      1 
Sept.    1 
Dec.   18a 

B.  S.  Clayton 

do 

do 

do 

Feet. 

3.94 

4.50 

1.91 

.60 

Sec.-ft. 

3,040 

3,590 

494 

267 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  San  Juan  River  at  Arboles,  Colo.,  for  1911. 
[L.  E.  Smack,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

1.2 

1.2 

1.15 

1.1 

1.1 

1.15 

1.2 

1.45 

1.8 

1.95 

1.9 

1.9 

1.95 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 
1.7 
1.7 
1.7 
1.65 

1.65 

1.7 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.4 

1.4 
1.4 
1.5 

1.5 

1.55 

1.7 

2.0 

3.0 

3.55 

3.2 

3.0 

2.75 

3.1 

3.5 

3.2 

2.65 

2.6 

2.6 

2.95 

3.0 

2.95 

3.0 

2.85 

3.0 
2.95 
2.75 
2.55 

2.7 

2.85 

2.6 

2.65 

2.7 

2.9 

3.2 

3.55 

3.75 

3.6 

3.5 

3.55 

3.0 

2.85 

2.7 

2.5 

2.55 

2.55 

2.8 

2.75 

2.55 

2.65 

2.8 

2.9 

2.9 

2.95 

2.8 

3.35 
3.75 
3.55 
3.65 
3.55 

3.7 
3.9 
3.75 
3.8 

3.6 

3.5 

3.25 

3.3 

3.5 

4.0 

4.3 
4.7 
4.9 
5.0 
4.8 

4.6 

4.3 

4.05 

3.9 

3.6 

3.8 

4.05 

4.1 

4.3 

4.0 

3.55 

3.55 

3.75 

3.9 

4.15 

4.05 

4.0 

3.95 

3.75 

3.85 

3.85 

4.05 

4.6 

4.65 

4.6 

4.7 

4.7 

4.65 

4.7 

5.2 

4.95 

4.7 

4.5 

4.5 

4.45 

4.4 

4.55 

4.55 

4.5 

3.9 

4.1 

4.35 
4.4 
4.  45 
4.4 
4.1 

3.9 

3.65 

3.6 

3.55 

3.7 

4.85 

5.8 

4.7 

4.4 

4.1 

3.95 

3.65 

3.4 

3.2 

3.05 

3.05 

3.2 

3.0 

4.0 

4.15 

3.9 
3.4 
4.1 
4.3 
3.55 

5.25 

4.4 

3.85 

3.5 

3.6 

3.45 

3.4 

3.25 

3.25 

3.1 

2.9 

2.7 

2.5 

2.5 

2.35 

2.25 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

1.95 

1.95 

1.9 

1.85 

1.9 

1.8 

1.8 

1.85 

1.85 

2.75 

3.85 

3.2 

2.5 

2.55 

2.5 

2.45 

2.55 

2.35 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.9 
1.9 
1.8 

1.7 
1.7 
1.6 
1.6 
3.15 

2.0 
1.9 
1.8 
1.7 
1.7 

to 

2.0 
3.75 

4.0 

1.75 
2.3 
3.05 
4.75 
16.0 

12.0 
7.0 
5.1 
4.45 
4.0 

3.45 

3.0 

3.0 

3.0 

2.55 

2.55 

2.5 

2.55 

2.35 

2.35 

2.5 

2.85 

2.85 

2.55 

2.5 

2.5 

2.45 

2.45 

2.35 

2.4 

2.2 

1.75 

1.7 

1.65 

1.7 

1.7 

1.75 
1.75 
1.95 
1.95 
1.9 

1.85 

1.8 

1.8 

1.8 

1.85 

1.95 

2.0 

2.0 

2.05 

1.95 

1.85 

1.85 

1.8 

1.7 

1.7 

1.65 

1.7 

1.7 

1.65 

1.5 

1.95 

2 

1.95 

3 

2.0 

4.. 

2.0 

5 

1.9 

6 

1.9 

7 

1.9 

8 

1.95 

9 

2.0 

10 

2.0 

11 

1.9 

12.... 

1.8 

13 

1.8 

14 

1.75 

15 

1.7 

16 

1.7 

17 

1.7 

18 

19 

20 

1.6 

1.6 

1.55 

1.6 

1.65 

1.65 

1.7 
1.7 
1.65 
1.6 

1.6 
1.7 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Ice  present  Jan.  1  to  Feb.  17  and  Dec.  1  to  31. 

Daily  discharge,  in  second-feet,  of  San  Juan  River  at  Arboles,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

100 
100 
100 
100 

100 

100 
100 
100 
125 
125 

125 
125 
125 
125 
125 

125 
125 
125 
125 
125 

125 
125 
135 
135 
150 

150 
150 
150 
150 
150 

230 
260 
350 
580 
1, 690 

2,450 
1,960 
1,690 
1,370 
1,820 

2,380 
1,960 
1,250 
1,190 
1,190 

2,450 
•J,  745 
2,520 
2, 380 

2, 450 

1,690 
1,495 
1,310 

1,080 
1,135 

1,135 
1,430 
1,370 
1,135 
1,250 

2,380* 
2,030 
2, 240 
2,380 
3,120 

3.570 
4,210 
4, 530 
4,690 
4,370 

4,050 
3,570 
3,195 
2, 970 
2,520 

3,195 
4,050 
4,130 
4,050 
4,210 

4,210 
4,130 
4,210 

5,030 
4,610 

4,210 
3,890 
3,890 
3,810 
3,730 

4,140 
5,880 
4,210 
3,730 
3,270 

3,045 
2, 595 
2,240 
1,960 
1,755 

1,755 
1,960 

1,690 
3,120 
3,345 

1,310 

1,080 

1,080 

920 

820 

670 
580 
580 
580 
580 

580 
580 
535 
535 
490 

580 
580 
535 
490 
490 

490 
420 
420 
420 
420 

420 
420 
490 
490 
420 

385 

870 

1,755 

4,290 

25,000 

11,300 
5,800 
3,710 
3,055 
2, 655 

2,095 
1,695 
1,695 
1,695 
1,320 

727 
695 
685 
695 
695 

727 
727 
865 
865 
830 

795 
760 
760 
700 
795 

550 

2 

550 

3 

500 

4 

450 

5 

450 

6 

400 

7 

400 

8 

350 

9 

350 

10 

300 

11 

300 

12 

300 

13 

270 

14 

15 

270 

270 
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Daily  discharge,  in  second-feet,  of  San  Juan  River  at  Arboles,  Colo.,  for  1911 — Contd. 


Day 


it; 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
21* 
30 
31 


Jan. 


125 
125 
125 
125 
135 

135 
135 

135 
135 
135 

135 
135 
125 
L25 
125 
125 


Feb. 


150 
150 
180 
180 
180 

160 

140 
140 
140 
180 

180 
180 
230 


Mar. 


1,625 
1, 690 
1,625 
1,  690 
1,495 

1, 690 

1,625 
1,370 
1,135 
1,310 

1,495 
1,190 
1,250 
1,310 
1,560 
1, 960 


Apr. 


1,430 
1,560 
1,560 
1,625 
1,430 

2,170 
2,745 
2, 450 
2, 595 
2, 450 

2,670 
2,970 
2,745 
2,820 
2,520 


May 


2,820 
3,195 
3,270 
3,570 
3, 120 

2,450 
2,  450 
2, 745 
2,970 
3,345 

3,195 
3,120 
3,045 
2,745 
2,895 
2, 895 


June.     July. 


3,970 
3,970 
3,890 
2,970 
3, 270 

3, 650 
3, 730 
3,810 
3, 680 
3, 260 

2,840 
2,450 
2, 350 
2,250 
2,430 


2,970 
2,240 
3,270 
3,570 
2,450 

5,115 

3,  730 
2,895 
2, 380 
2, 520 

2,310 
2,240 
2,030 
2, 030 

1,820 
1,560 


455 
490 

420 
420 
455 

455 
1,370 
2,895 
1,960 
1,080 

1,135 

1,080 

1,025 

1, 135 

920 

580 


Sept. 


350 
350 
290 

290 
1,890 

580 
490 
420 
350 
350 

2,670 
1,690 
580 
2,740 
3,120 


Oct. 


1,320 
1,280 
1,320 
1, 160 
1,160 

1,280 

1,568 
1,568 
1 ,  320 
1,280 

1,280 
1,240 
1,240 
1,160 
1, 200 
1,045 


Nov. 


865 

900 
900 

935 

865 

705 

760 
695 
695 

co.-, 
695 
695 
665 


Dec. 


267 
267 
267 
267 
267 

267 

207 
207 
267 
267 

267 
267 
267 
267 
267 
267 


Note.— Discharge  Jan.  1  to  19  estimated;  discharge  for  December  estimated  from  discharge  measure- 
ment.   Discharge  estimated  Oct.  5,  only  approximate. 

Monthly  discharge  of  San  Juan- River  at  Arboles,  Colo.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.    Minimum.       Mean 


25,000 


100 

125 
230 

OMI 

030 


2,250 
1,560 
420 
290 
385 
575 
267 


loo 


Kun-ofT 
(total  in 
acre-feet). 


121 

151 

1,432 

1,077 

3,150 

3,662 

2,833 

864 

775 

2,827 

762 

322 


l,5b3 


7,448 

8,400 

88,046 

117,650 

193,696 

217,934 

171, ION 

53,147 

46,116 

173,955 

45,337 

19,879 


1,145,741 


SAN    JUAN    RIVER    NEAR    BLOOMFIELD,  N.  MEX. 


Location. — At  suspension  bridge,  1|  miles  below  Bloomfield,  N.  Mex.,  in  T.  29  N., 
R.  11  W.,  New  Mexico  principal  meridian.  Nearest  tributary,  Canyon  Largo, 
enters  10  miles  above. 

Records  available. — September  28,  1909,  to  October  3,  1911.  From  December  9, 
1908,  to  October  31, 1910,  a  station  was  maintained  at  Blanco,  11  miles  upstream. 
The  records  at  Bloomfield  and  Blanco  are  very  nearly  comparable,  as  the  only 
intervening  tributary  is  Canyon  Largo,  and  this  carries  water  only  during  a  small 
portion  of  the  year. 

Drainage  area. — 5,190  square  miles  (measured  from  Land  Office  map). 

Gage. — Automatic  recording  gage  installed  February  11,  L910,  which  was  washed  out 
July  22,  1911,  replaced  August  12,  1911,  about  150  feet  below  ita  former  location, 
and  again  washed  out  October  4,  1911.  The  original  gage  was  of  the  wire  type, 
attached  to  the  bridge  and  referred  to  the  same  datum. 

Channel. — Very  shifting. 

Discharge  measurements. — Made  from  suspension  bridge. 

Diversions. — Considerable  water  diverted  for  irrigation  above  the  station. 

Winter  now. — Ice  causes  some  backwater  during  the  winter  months. 
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Floods. — On  October  6,  1911,  the  river  reached  a  stage  of  12  feet,  which  was  the 
highest  leached  sice  the  station  was  established.  It  is  estimated  that  the  flow 
was  about  80,000  second-feet  at  the  maximum  stage.  A  flood  stage  was  reached 
September  8, 1909,  but  it  was  not  of  such  magnitude  as  that  of  October  6, 1911. 

Accuracy. — On  account  of  the  shifting  of  the  channel  the  estimates  have  been  pre- 
pared by  the  indirect  method,  and  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurements  of  San  Juan  River  near  Bloomfield,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   24 
Feb.  23 
Apr.     7 

G.  H.  Russell.../.... 
do 

E.  O.  Christiansen.. . 

Feet. 
3.05 
3.03 
5.  12 

Sec.-ft. 

402 

395 

4,740 

May   30 

Aug.  11 

12 

J.  B.  Stewart 

W.  B.  Freeman 

do 

Feet. 
4.90 
4.10 
4.30 

Sec.-ft. 
6,370 
1,110 
1,120 

Daily  gage  height,  in  feet,  of  San  Juan  River  near  Bloomfield,  N.  Mex.,  for  1911. 

[S.  P.  Walton,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

A  ug. 

Sept. 

Oct. 

1 

3.15 

3.15 

3.15 

3.2 

3.2 

3.2 

3.6 

3.9 

3.95 

4.05 

5.2 

5.35 

4.35 

4.55 

3.8 

3.7 

4.4 

3.7 

3.45 

3.45 

3.25 

3.15 

3.1 

3.1 

3.2 

3.5 

3.85 

3.35 

3.35 

3.55 

3.55 

3.5 

3.6 

3.45 

3.3 

3.3 

3.3 

3.15 

3.05 

3.05 

3.1 

3.05 
3.05 
3.15 
3.15 
3.1 

3.15 

3.1 

3.2 

3.2 

3.2 

3.15 

3.1 

3.05 

3.05 

3.15 

3.25 

3.2 

3.3 

3.3 

3.3 

3.35 

3.45 

4.05 

5.75 

5.4 

4.5 

4.5 

4.7 

5.45 

4.6 

3.95 

3.85 

3.9 

4.15 

4.3 

4.4 

4.45 

4.45 

4.4 

4.4 

4.35 

4.15 

4.25 

4.5 

4.3 

4.25 

4.55 

4.8 

5.0 

5.4 
5.3 
5.2 
5.2 
5.3 

5.0 
5.1 
4.9 
4.7 

4.7 

4.6 
4.7 
4.7 
4.5 
4.4 

4.6 

4.9 

4.95 

4.8 

4.95 

5.15 

5.3 

5.4 

5.3 

5.0 

4.9 

5.15 

5.25 

5.2 

5.05 

4.6 

4.55 

4.65 

4.8 

5.15 

5.5 

5.9 

5.9 

6.25 

6.25 

5.8 

5.55 

5.45 

5.35 

5.3 

5.35 

5.35 

5.35 

5.4 

5.35 

5.1 

4.9 

5.05 

5.35 

5.45 

5.35 

5.15 

5.0 

5.0 

5.05 

5.15 

5.25 
5.6 
5.55 
5.55 

5.65 

5.7 
5.6 
5.6 
5.9 
6.0 

5.75 

5.65 

5.5 

5.5 

5.45 

5.3 

5.2 

4.85 

4.8 

5.05 

5.2 

5.35 

5.3 

5.15 

4.85 

4.6 
4.4 
4.4 
4.3 
4.5 

5.6 

6.7 

6.5 

5.95 

5.3 

4.65 

4.4 

4.3 

4.05 

3.8 

3.7 
4.1 
5.9 
6.4 
4.3 

4.8 

4.7 

4.05 

5.9 

6.4 

6.45 

5.1 

5.2 

""*4."6" 

4.6 
4.5 
4.5 
4.4 
4.3 

4.1 

4.1 

4.5 

4.5 

4.65 

4.65 

4.5 
4.45 
4.5 
4.45 

4.45 

4.35 
5.0 
5.8 
4.9 

4.7 

4.  7.-, 

4.8 

4.95 

5.0 

4.9 

4.85 

4.8 
4.7 
4.5 
4.55 
4.  65 

4.6 

4.55 

4.55 

4.55 

4.55 

4.55 

4.45 

4.4 

4.55 

4.65 

4.6 

4.55 

4.65 

4.7 

5.35 

5.0 

4.95 

4.9 

4.95 

4.9 

4.8 

5.0 

5.2 

4.95 

5.4 

6.0 

2.              

3 

5.35 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31... 

Note.— Some  backwater  from  ice  Jan.  1  to  14.  The  automatic  gage  was  washed  out  July  22.  All  gage 
heights  from  July  22  to  Aug.  11  read  on  a  chain  gage  which  was  referred  to  the  same  datum  as  the  automatic 
gage.  Gage  heights  after  Aug.  11  from  automatic  gage.  Maximum  gage  height  July  2,  8.2  feet;  maximum 
gage  height  July  13, 10.0  feet;  maximum  gage  height  July  21, 10.1  feet;  maximum  gage  height  Oct.  6  about 
12.0  feet. 
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Daily  discharge,  in  second-feet,  of  San  Juan  River  near  Bloomfield,  N.   Mex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

800 
910 
752 
615 
615 

615 
490 
412 
412 
450 

412 
412 
490 
490 
450 

490 
450 
530 
530 
530 

490 
450 
412 
412 
490 

572 
530 
615 

615 
615 
660 
752 
1,580 

7,360 

5,780 
2, 620 
2, 620 
3,250 

5, 990 
2,920 
1,390 
1,220 
1,300 

1,780 
2, 100 
2,350 
2,490 
2,490 

2,350 
2,350 
2,220 
1,780 
1,990 

2,620 
2,100 
1,990 
2,780 
3,580 
4,250 

5,780 
5,380 
5,000 
5,000 
5,380 

4,250 
4,620 
3, 900 
3,250 
3,250 

2,920 
3,250 
3,250 
2,620 
2,350 

2,920 
3,900 
4,080 
3,580 
4,080 

4,810 
5,380 
5,780 
5,380 
4,250 

3,900 
4,810 
5,190 
5,000 
4,440 

2,920 
2,780 
3,090 
3,580 
5,550 

7,000 
8,800 
8,800 
10, 600 
10,600 

9,100 

8,000 
7,600 
7,100 
6,900 

7,100 

7,700 
7,700 
7,900 
7,700 

6,600 
5,750 
6,400 
8, 300 
8,700 

8,300 
7,400 
6,800 
6,800 
7,000 
6,850 

7, 300 
8,800 
8,600 
8, 600 
9,050 

9,300 

K.snn 
8,800 
10,  •_'()() 
10, 000 

8,900 
8, 450 
7, 750 
7,750 
7,550 

6,900 
6,450 
5,000 
4,800 
5,200 

5,750 
6,400 
6,200 
5,550 
4,450 

3,600 
2,900 
2,900 
2,600 
3,050 

6, 900 
12, 200 
11,200 
8,500 
5,600 

3,200 
2, 500 
2,300 
1, 700 
1,000 

900 

1,500 

7,800 

10, 100 

1,900 

3,200 

2,900 
1,450 
7,800 
9,500 

9,800 
3,850 
4,200 
3,920 
3,640 

3,370 
3,100 
2,830 
2,560 
2,290 
2,020 

2,020 
1,820 
1,820 
1,620 
1,450 

1,450 
1,450 
1 ,  450 
1,450 
1,120 

1,120 
1,400 
1,400 
1,680 
1,680 

1,400 
1,320 
1,400 
1,320 
1,320 

1,180 
2,500 
5,250 
2,250 
1,780 

1,890 
2,000 
2,380 
2,500 
2,250 
2,120 

2,000 
1,780 
1,400 
1,490 
1,680 

1,580 
1,490 
1,490 
1,490 
1,490 

1,490 
1,320 
1,440 
1,490 
1,680 

1,580 
1,490 
1,680 
1,780 
3,580 

2,500 
2,370 
2,250 
2,370 
2,250 

2,000 
2, 500 
3,080 
2,370 
3,750 

6  100 

2 

3 

3,580 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

i,150 

1,020 

2, 350 

1,020 

752 

752 

572 
490 
450 
450 
530 

800 
1,220 
660 
660 
660 
660 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Discharge  interpolated  for  days  of  missing  gage  heights.  Daily  discharge  determined  as  follows: 
Jan.  15  to  May  4  from  a  fairly  well-defined  rating  curve;  May  5  to  July  30,  by  the  indirect  method  for  shifting 
channels;  July  31  to  Aug.  11,  from  the  1910  curve;  Aug.  12  to  Oct.  3  from  curve  drawn  through  one  measure- 
ment and  parallel  to  the  1910  curve. 

Monthly  discharge  of  San  Juan  River  at  Bloomfield,  N.  Mex.,  for  1911. 


Month. 


January  15-31 . 

February 

March 

April 

May 

June 

July 

August 

September. . . 


The  period. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


2, 350 

450 

910 

412 

7,360 

615 

5,780 

2,350 

10, 600 

2,780 

10,200 

2,600 

12, 200 

900 

5, 250 

1,120 

3, 750 

1,320 

835 
530 
2,510 
4,260 
7,080 
6, 720 
4, 640 
1,800 
1.9G0 


Run-off 
(total  in 
acre-feet). 


28, 200 
29,  loo 
154,000 
253, 000 
435, 000 
400,000 
285,000 
111,000 
117,000 


1,810,000 


Accu- 
racy. 


SAN    JUAN    RIVER    AT    SHIPROCK,  N.  MEX. 


Location. — At  highway  bridge  one-fourth  mile  south  of  Shiprock  Indian  agency, 
about  sec.  13,  T.  12  N.,  R.  2  W.  Navajo  principal  meridian.  The  nearest  tribu- 
tary, Chaco  River,  which  enters  a  short  distance  above,  is  an  intermittent  stream 
carrying  water  only  during  certain  portions  of  the  year. 

Records  available. — January  14  to  October  6,  1911,  when  the  station  was  discon- 
tinued. 
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Drainage  area. — 13,070  square  miles  (from  Land  Office  map). 

Gage. — Chain  gage. 

Channel. — The  measurements  made  do  not  indicate  any  change,  but  it  is  probable 

that  changes  occur  during  high  water. 
Discharge  Measurements. — Made  from  bridge  and  by  wading. 
Winter  flow.— Practically  no  ice. 

Diversions. — Considerable  water  is  diverted  above  this  station  for  irrigation. 
Floods. — During  the  first  week  of  October,  1911,  the  most  severe  flood  of  many  yearn 

occurred.    The  crest  of  this  flood  was  approximately  22  feet  on  the  gage. 
Accuracy. — Prior  to  the  flood  of  October  conditions  were  favorable  for  reliable  results. 
Cooperation. — Station  was  maintained  in  cooperation  with  the  Territorial  engineer 

and  the  United  States  Indian  Service. 

Discharge  measurements  of  San  Juan  Fiver  at  Shiprock,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    14 

Carroll  and  Burhham 

Feet. 
6.25 
7.70 
9.60 

y.  40 

Sec.-ft. 
2,180 

Apr.     9 
May   29 

K .  () .  ( 'hrist iansen 

5,250 

10,900 
10,200 

J.  B.  Stewart 

Daily  gage  height,  in  feet,  of  San  Juan  River  at  Shiprock,  N.  Mex.,  for  1911. 
[L.  L.  Burrell,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

5.8 

5.75 

5.7 

5.7 

5.6 

5.6 
5.  55 
5.4 
5.35 
5.35 

5.3 
5.4 

5.  45 

5.4 

5.35 

5.  35 

5.35 

5.35 

5.4 

5.3 

5.35 

5.3 

5.15 

5.05 

5.05 

5.4 
5.4 
5.5 

5.55 
5.  5 
5.55 
6.3 
6.6 

8.5 
9.3 
8.2 
7.3 

7.7 

8.3 
8.6 
7.4 
6.8 
6.6 

6.6 
6.8 
7.1 
7.2 

7.4 

7.6 
7.5 
7.5 

7.4 
7.4 

7.4 
7.4 

7.2 
7.4 
7.4 
8.0 

8.1 
8.3 
9.0 

8.8 
8.7 

8.6 
8.2 
8.1 
7.8 
7.8 

7.6 
7.3 
7.8 
7.6 
7.6 

7.4 

7.8 
8.4 
8.2 
8.3 

8.5 
8.6 
9.3 
9.2 
8.9 

S.7 
8.8 
9.4 
9.  3 
9.1 

8.8 
8.6 
8.4 
8.6 
9.0 

9.8 
10.3 
10.6 
10.8 
10.8 

10.6 
9.9 
9.6 
9.5 
9.4 

9.4 
9.6 
9.6 
9.8 
9.9 

9.6 
9.2 
8.8 
9.0 
9.7 

9.6 
9.5 
9.6 
9.4 
9.2 

9.6 
9.9 
9.9 
9.9 
10.0 

10.4 
10.2 
10.5 
10.6 
10.6 

10.6 
10.0 
10.0 
9.8 
10.0 

9.6 
9.4 
9.1 
8.9 
9.0 

9.3 
9.4 
9.6 
9.2 
9.0 

8.8 
8.2 
8.0 
8.0 
8.0 

8.6 
10.7 
10.2 
10.4 
10.3 

10.1 
9.8 
9.4 
9.5 
9.2 

9.0 
9.0 
10.0 
11.7 
9.6 

9.0 
10.4 

8.8 
10.1 
12.2 

10.0 
9.8 
8.3 
8.0 
8.3 

8.4 
8.0 
7.5 
7.3 

7.0 
6.8 

6.5 

6.3 

6.05 

6.0 

5.75 

5.4 

5.5 

5.35 

5.1 

5.1 

5.05 

5.25 

5.1 

5.1 

5.05 

4.85 

4.8 

4.85 

4.75 

4.65 

4.7 
4.7 
7.6 
6.5 
5.8 

5.7 
5.55 
5.55 
5.55 

:,.  3 
5.2 

4.95 
4.75 

4.8 
5.05 
5.0 

4.95 

5.0 

4.9 

4.65 

4.7 

4.65 

4.6 

5.15 

5.2 

5.2 

5.15 

5.05 

5.1 

5.7 

6.3 

6.0 

5.25 

4.95 

4.8 

5.15 

4.9 
4.9 
6.0 
6.2 

7.3 

10.4 

2 

10.7 

3 

10.0 

4 

9.2 

5 

11.6 

6 

a  19.0 

8 

9 

10 

11 

12 

13 

14...                  

6.25 
6.1 

5.8 

6.6 

6.0 

5.65 

5.55 

5.55 

5.45 

5.4 

5.3 

5.45 

5.65 

6.0 

5.7 

5.4 

5.4 

5.9 

15 

10 

17 

is 

19 

20 

21 

22.. 

23 

24 

25 

26 

27 

28 

29 

30 

31.. 

a  Maximum  gage  height  about  22.0  feet. 


SAN    JUAN    RIVER   BASIN.  205 

Daily  discharge,  in  second-feet,  of  San  Juan  River  at  Shiprock,  N.  Mex.,  for  1911. 


Day. 


Jan. 


26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2,160 
1,900 

1,450 

2,800 
1,750 
1,240 
1,110 

1,110 

1,000 

950 

850 

1,000 

1,240 
1 .  750 
1.300 
950 
950 
1.600 


Feb. 


Mar. 


1,450 
1,380 
1,300 
1,300 
1,180 

1,180 

1,110 

950 

900 

900 

850 
950 
1,000 
950 
900 

900 
900 
900 
950 
850 

900 
850 
700 
600 
600 

950 

950 

1,050 


1,110 
1,050 
1,110 
2,  250 
2,800 

7,400 
9,920 
6,550 
4,250 
5,200 


7,700 
4,480 
3,200 
2,800 

2,800 
3,200 
3,800 
4,020 
4,480 

4,950 
4,700 
4,700 
4, 480 
4,480 

4,480 
4,480 
4,020 
4,480 
4,480 
6,000 


Apr. 


6,  280 
6,820 
8,950 

8, 300 
8,000 

7,700 
6,550 
6,280 
5,450 
5,450 

4,950 
4,250 
5,  450 
4,950 
4,950 

4,480 
5,450 
7,100 
6, 550 
6,820 

7,400 
7,700 
9, 920 
9,600 
8,620 

8,000 
8,300 
9,250 
9,920 
9,280 


May. 


8, 300 
7.7(10 
7,100 
7,700 
8,950 

11,600 
13,  200 
14, 300 
15,000 
15, 000 

14,300 
11,900 

10,  900 
10, 600 

9,250 

9,250 
10, 900 
10, 900 
11,600 
11,900 

10, 900 
9,600 
8,300 
8,950 

11,  200 

10, 900 
10,  600 
10, 900 
9,  250 
9, 600 
10,  600 


June. 


10, 900 
11,900 
11,900 
11,900 

12,  200 

13,  600 
12,900 
14,000 
14, 300 
14,300 

14,300 
12,  200 
12,  200 
11,600 
12, 200 

10,900 
9,250 
9,280 
8,620 
8,950 

9,920 
9,250 

10. '.100 
9,600 
8,950 

8,300 
6.  550 
6,000 
6,000 
6,000 


July. 


7,700 
14,700 
12,900 
13,  600 
13,  200 

12,600 
11,600 

9,250 
10,  600 

9,600 

8,950 
8, 950 

12,  200 
18,  400 
10,900 

8,950 

13,  600 
8,300 

12,  600 
20,  400 

12,  200 
11,600 
6,820 
6,000 
6,820 

7,100 
6,000 
4,700 
4.250 
3,600 
3,200 


Aug. 


2,  800 
2,250 

1,820 
1,750 
1,380 

950 
1,050 
900 
650 
650 

600 
800 
650 
650 
600 

438 
400 
438 
375 
325 

350 

350 

4,950 

2,600 

1,450 

1,300 
1,110 
1,110 

1,110 
850 
750 


Sept. 


512 
375 
400 
600 
550 

512 
550 
175 
325 
350 

325 

300 
700 
750 
750 

700 

600 

650 

1,300 

2,250 

1,750 
800 
512 
400 
700 

475 

475 

1,750 

2.  (ISO 
4.250 


Oct. 


13,600 
14,700 
12,200 
9,600 
18,000 

47, 600 


Note.— Daily  discharge  determined  from  a  fairly  well  denned  rating  curve. 

Monthly  discharge  of  San  Juan  River  at  Shiproclc,  N.  Mex.,  for  1911. 


Month. 


January  14-31 , 

February 

March 

April 

May 

June 

July 

August 

September 

October  1-6. . . 


The  period 


Discharge  in  second-few . 


Maximum.    Minimum.      Mean 


2,800 

1,450 

9,920 

9,920 

15, 000 

14, 300 

20,  400 

4, 950 

4,250 

47, 600 


850 

600 

1,050 

4,250 

7,100 

6,000 

3,200 

325 

300 

9,600 


1,400 
'.•7!' 

4,390 

7,090 
10,700 
10, 600 
10,000 

1,140 

872 

19,300 


Run-off 
(total  in 
acre-feet). 


50, 000 
54,  400 
270,  000 
422,  000 
658,000 
631,000 
615, 000 
70, 100 
51,900 
230,000 


3,050,000 


Accu- 
racy. 


NAVAJO   RIVER    AT   CHROMO,  COLO. 

Location.— At  Chromo,  Colo.,  in  sec.  3,  T.  32  N.,  R.  1  E.  New  Mexico  principal 
meridian,  near  the  southern  boundary  of  the  San  Juan  National  Forest.  Nearest 
tributary,  Little  Navajo  Creek,  enters  150  yards  below. 

Records  available. — November  24  to  December  31,  1911. 

Drainage  area. — 171  square  miles  (measured  from  Hayden's  atlas). 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements.    Made  by  wading. 

Winter  flow. — Ice  causes  backwater,  and  measurements  arc  made  to  determine  the 
discharge. 
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Diversions. — A  few  small  ditches  divert  water  above  the  station  for  irrigation. 
Accuracy. — As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 

can  not  be  presented. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  II.  B.  Waha: 
November  24,  1911:  Gage  height,  1.60  feet;  discharge,  95.6  second-feet. 

Daily  gage  height,  in  feet,  of  Navajo  River  at  Chromo,  Colo.,  for  1911. 
[N.  B.  Price,  observer.] 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1  

1.8 

1.6 

1.55 

1.55 

1.65 

1.6 

1.55 

1.55 

1.55 

1.55 

11 

1.6 

1.6 

1.6 

1.65 

1.65 

1.85 
2.25 
2.45 
2.25 
2.2 

21 

2.15 

2. . . 

12 

22 

2.3 

3 

13 

23 

2.15 

4 

14 

24 

1.6 
1.6 

1.6 

1.6 
1.6 
1.8 
1.8 

2.7 

5 

15 

25 

3.5 

6 

16 

26 

3.7 

17 

27 

3  65 

8 

IS 

28 

3.4 

9... 

19. . 

29... 

3  4 

10 

20 

30 

3  2 

31 

3.5 

Note.— Ice  present  Nov.  29  to  Dec.  1  and  Dec.  16  to  31. 


PIEDRA    RIVER    AT    PIEDRA,    COLO. 

Location. — At  Piedra  post  office,  Colo.,  in  sec.  8,  T.  34  N.,  R.  4  W.  New  Mexico 

principal  meridian,  in  the  San  Juan  National  Forest.     Nearest  tributary,  Yellow 

Jacket  Creek,  enters  one-fourth  mile  below. 
Records  available. — November  26  to  December  31,  1911. 
Drainage  area. — 376  square  miles  (measured  from  Hayden's  atlas). 
Gage. — Vertical  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements. — Made  by  wading. 
Winter  flow. — Ice  causes  little  if  any  backwater  at  this  station. 
Diversions. — A  number  of  small  ditches  divert  water  above  the  station  for  irrigation. 
Accuracy. — As  this  station  has  not  been  completely  rated  estimates  of  discharge  can 

not  be  presented. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
November  26,  1911:  Gage  height,  1.85  feet;  discharge,  162  second-feet. 

Daily  gage  height,  in  feet,  of  Piedra  River  at  Piedra,  Colo.,  for  1911 . 
[Allen  Snyder,  observer.] 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

11 

21 

2 

2.0 

12 

22 

3... 

13 

23 . : 

4.. . 

1.95 

14 

24 

5 

15 

25 

6  . 

1.8 

16...  . 

26 

1.85 

17 

27 

8 

IS 

28 

1.9 
1.9 
2.0 

9 

19 

29 

10 

20... 

30 

31 

SAN    JUAN    RIVER   BASIN. 
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PIEDRA    RIVER    AT    AR BOLES,  COLO. 

Location. — At  the  railroad  bridge  at  Arboles,  Colo.,  in  sec.  16,  T.  32  N.,  R.  5  W.,  1 
mile  above  the  junction  with  San  Juan  River.  No  tributaries  between  station 
and  mouth. 

Records  available.— June  19,  1895,  to  September  30,  ]899;  August  21,  1910,  to 
December  31,  1911. 

Drainage  area. — 650  square  miles. 

Gage. — Vertical  staff. 

Channel. — Practically  permanent  except  during  high  water. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Diversions. — There  are  court  decrees  for  diversions  of  18  second-feet  from  Piedra 
River  in  Colorado,  and  52  second-feet  from  Colorado  tributaries. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engineer. 

Discharge  measurements  of  Piedra  River  at  Arboles,  Colo.,  in  1911. 


Date. 

Ilydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  21 
Mar.   22 
Apr.  23 
May   25 

Clayton  and  Turner. . 

B.S.Clayton 

do 

do 

Feet. 
1.18 
2.90 
4.50 
4.55 

Scc.-ft. 

131 

843 

2,000 

1,960 

Sept.    1 
Nov.  16 
Dec.   18« 

B.  S.Clayton 

do 

do 

Feet. 
1.95 
3.60 

Sec.-ft. 
320 
364 
174 

a  Ice  conditions. 

Daily  gage  height,  inject,  of  Piedra  River  at  Arboles,  Colo.,  for  1911. 
[L.  E.  Smack,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.0 

1.0 

1.0 

1.05 

1.05 

1.1 
1.1 
1.2 
1.2 
1.2 

1.5 
1.5 
2.0 
2.0 
2.0 

2.5 

2.45 

2.2 

2.2 

1.15 

1.1 

1.1 

1.0 

1.05 

1.1 

1.5 

1.45 

1.4 

1.2 

1.15 

1.2 

1.5 

1.65 

1.6 

1.45 

1.4 

1.3 

1.25 

1.2 

1.1 

1.2 

1.3 
1.3 
1.2 
1 .  25 
1.3 

1.3 

1.35 
1.35 
1.4 
1.2 

1.1 
1.1 
1.2 
1.3 
1.2 

1.2 

1.15 

1.3 

1.3 
1.3 
1.5 
1.8 
2.25 

2.85 

2.3 

2.45 

2.6 

2.5 

3.1 

2.7 

2.65 

2.75 

2.75 

2.9 

3.0 

2.95 

2.9 

2.85 

2.75 

3.0 

2.9 

2.8 
2.9 

2.95 

2.85 

2.  75 

3.2 

3.35 

3.8 

4.65 

4.85 

4.7 

4.5 

4.95 

4.35 

4.8 

4.7 

4.55 

3.85 

3.  75 

3.7 

3.75 

3.55 

3.65 

3.8 

4.05 

4.25 

4.15 

4.25 

4.35 
4.65 
4.75 
4.35 
4.3 

4.6 
4.65 

4.5 

4.45 

4.3 

3.5 
3.35 
3.75 
3.95 

4.55 

4.95 
5.35 
5.55 
5.75 
5.25 

4.95 

4.6 

4.35 

4.2 

4.25 

4.2 

4.3 

4.5 

4.65 

4.5 

4.0 
4.1 
4.2 
4.4 
4.55 

4.4 

4.25 

4.2 

4.2 

4.2 

4.25 

4.45 

4.6 

4.75 

4.75 

4.85 

4.75 
4.6 

4.6 

4.65 

4.65 

4.55 

4.45 

4.45 

4.4 

4.3 

4.3 
4.45 

4.4 
3.9 
4.05 

4.1 
4.1 
4.2 
4.0 
3.85 

3.  6 
3,6 

3.65 
3.55 
3.8 



4.9 

5.05 

4.55 

3.95 

3.95 

3.65 
3.55 
3.45 
3.15 
3.1 

3.65 
3.45 
4.05 
3.85 
3.9 

3.55 

3.35 

3.5 

4.1 

4.15 

4.35 

3.9 

3.5 

3.5 

3.6 

3.  i 
3.4 
3.2 
3.0 
3.0 
2.6 

2.45 

2.3 

2.25 

2.15 

2.1 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.75 

1.7 
1.6 
1.6 
1.6 
1.55 

1.5 

2.05 

2.8 

2.45 

2.35 

2.2 

2.8 

2.85 

2.85 

2.35 

2.0 

2.0 
2.0 
1.9 
1.9 
1.85 

1.8 
1.8 
1.8 
1.7 
1.7 

1.6 

1.55 

1.5 

1.5 

1.6 

1.55 

1.5 

1.5 

1.5 

2.05 

1.85 
1.75 
1.75 
1.65 
1.6 

2.5 
2.0 
2.0 
3.55 

4.15 

2.3 
2.45 
3.5 
4.25 
14.0 

10.0 
7.5 
7.0 
4.75 
4.50 

4.75 
4.0 
4.0 
4.0 
4.0 

4.0 

3.!) 
3.  85 
3.85 
3.8 

3.8 

3.8 

4.0 

4.05 

4.05 

4.0 

4.1 

4.0 

4.05 

4.0 

3.85 

3.75 

3.75 

3.7 

3.6 

3.6 

3.6 
3.6 
3.6 
3.55 

3.45 

3. 45 

3.45 

3.45 

3.5 

3.4 

3.4 

3.65 

3.7 

3.7 

3.6 

3.6 

3.6 

3.55 

3.55 

3.5 

3.5 
3.6 

3.  65 

3.8 

3.65 

3.5 

2 

3.5 

3.... 

3.5 

4 

3.5 

5 

3.4 

6 

3.4 

7 

3.4 

8 

3.35 

9 

3.3 

10 

3.3 

11.. 

3.25 

12 

3.25 

13 

3.2 

14 

3.2 

15...   . 

3.2 

16 

3.2 

17 

3.0 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note, — Ice  formed  on  the  stream  Dec.  18  and  existed  to  the  end  of  the  year. 
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Daily  discharge,  in  second-fed,  of  Piedra  River  at  Arbolcs,  Colo.,  for  1911. 


Day. 


11.. 
12.. 
13.. 
14.. 
15.. 


Jan. 


100 
100 
100 
102 
102 

105 
105 
115 
115 
115 

175 
175 
345 
345 
345 

600 
572 
440 
440 
110 

105 
105 
100 
102 
105 

175 
162 
150 
115 
110 
115 


Feb. 


17.', 
215 
200 
L62 
150 

130 
122 
115 
L05 

1 15 

130 
130 
L15 
122 

130 

1 30 
1  in 
no 
150 
115 

105 

105 

L15 
130 
L15 

115 

IK) 
L30 


Mar. 


130 
130 
175 

205 
465 


400 
572 
655 
600 

970 
710 
085 
745 
745 

840 
905 
872 
840 


745 
905 
840 
775 
840 

872 

808 

745 

1,035 

1.135 

1,450 


Apr. 


2.0S2 
2,235 
2,120 
1.070 
2,315 

1,858 
2,195 
2,120 
2,008 
1,485 

1,415 
1,380 
1,415 
1,275 
1,345 

1,450 
1,632 
1,782 
1,708 
1,782 

1,858 
2,082 
2.158 
1,858 
1,820 

2,045 

2,082 
1.970 
1.932 
1,820 


May. 


1,240 
1.135 
1,415 
1,558 
2,008 

2,315 
2.635 
2.795 
2,955 
2,555 

2,315 
2,045 

1,858 
1,745 
1,782 

1,745 
1,820 

1,970 
2,082 
1,970 

1,595 
1,670 
1,745 
1,895 
2,008 

1,895 

1,782 
1,745 
1,745 
1,745 
1,782 


June. 


1,932 
2,045 
2,158 
2,158 
2,235 

2,158 
2,045 
2,045 
2,082 
2,082 

2,008 
1,932 
1,932 
1,895 
1,820 

1,820 
1,932 
1,895 
1,520 
1,632 

1,670 

1 ,  (370 
1 ,  74.5 
1,595 
1,485 

1,310 
1,310 
1,345 
1,275 
1,450 


July. 


2,275 
2,395 
2,008 
1,558 
1,558 

1,345 
1 .  275 
1 ,  205 
1,002 
970 

1,345 
1,205 
1,632 
1,485 
1,520 

1,275 
1,135 
1 .  240 
1,670 
1,708 

1,858 
1,520 
1,240 
1,240 
1,310 

1,170 

1,170 

1,035 

905 

905 

655 


A  IK 


572 
490 
465 
415 
390 

345 
345 
325 
305 
305 

305 
285 
265 
265 
248 

230 
200 
200 
200 
188 

175 

368 
775 
572 
518 

440 
775 


518 
345 


Sept. 


345 
315 
305 
305 
285 

265 
265 
265 
230 
230 

200 
188 
175 
175 
200 

188 
175 
175 
175 

368 

285 
248 
248 
215 
200 

600 
345 
345 
,275 
,708 


Oct. 


490 

572 

1.240 

1.782 

9,370 

6,250 

2,570 

2.210 

855 

735 

855 
525 
525 
525 
525 

525 
485 
465 
465 
445 

445 
445 
525 
545 
545 

525 
565 
525 
545 
525 
465 


Nov. 


425 
425 
405 
305 
365 

365 
365 
365 
348 
312 

312 
312 
312 
330 
295 

295 
385 
405 
405 
365 

365 
365 
348 
348 
330 

330 
365 
385 
445 

385 


Dec. 


330 
330 
330 
330 
295 

295 
295 
278 
260 
260 

242 
242 
225 
225 
225 

225 
160 
174 
174 
174 

174 

174 
160 
160 
160 

160 
150 
150 
150 
150 
150 


Note.— Discharge  Oct.  5  and  Dec.  18  to  31  estimated;  estimate  for  Oct.  5  only  approximate. 
Monthly  discharge  of  Piedra  River  at  Arboles,  Colo.,  for  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November.  . . . 
December. 

The  year 


Discharge  in  second-feet. 


Maximum.    Minimum.      Moan 


600 

215 

1,450 

2,315 

2,955 

2,235 

2,395 

808 

1. 70S 

9,370 

445 

330 


),370 


100 

105 

130 

1,275 

L,135 

1,275 

655 

175 

175 

445 

295 

150 


L00 


192 

133 

728 

1,840 

1,921 

1,806 

1,381 

401 

344 

1,196 

361 

220 


881 


Run-off 
(total  In 

acre-feet). 


11,802 
7,371 
44.757 
100. 4S2 
118,116 
107,466 
84,920 
24, 684 
20,487 
73,525 
21,465 
13,501 


637,575 


LOS    PINOS   RIVER    NEAR    IGNACIO,  COLO. 


Location. — At  the  highway  bridge  near  Ignacio  Indian  agency,  about  sec.  8,  T.  33  N., 
R.  7  \Y.  New  Mexico  principal  meridian,  1  mile  north  of  Ignacio.  Nearest  tribu- 
tary is  a  small  stream  that  enters  from  the  west  2  miles  below. 

Records  available.— April  22,  1899,  to  October  31,  1903;  September  1,  1910,  to 
October  4,  1911. 


SAN    JUAN    RIVER  BASIN. 


209 


Drainage  area. — 450  square  miles. 

Gage. — Chain  gage. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — No  data. 

Diversions. — A  number  of  ditches  divert  water  above  the  station  for  irrigation. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Los  Pinos  River  near  Ignacio,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.  18 
Mar.  21 
Apr.  22 
May  24 

Clayton  and  Turner. . 

B.S.Clayton 

do 

do 

Feet. 
2.22 
3.10 
4.00 
4.80 

Sec.-ft. 

110 

455 

1,070 

1,990 

June  29 
Sept.    1 
Nov.  15 
Dec.    16 

B.S.Clayton 

do 

do 

do 

Feet. 
4.  35 
2.40 

(«) 
a) 

Sec.-ft. 

1,120 

180 

272 

167 

a  Gage  washed  out. 

Daily  gage  height,  in  feet,  of  Los  Pinos  River  near  Ignacio,  Colo.,  for  1911. 
[Mrs.  C.  F.  Werner,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.85 

1.85 

1.9 

1.9 

2.0 

2.0 
2.0 
2.0 
2.0 
2.05 

2.55 

2.65 

2.55 

2.4 

2.3 

2.15 

2.15 

2.45 

2.3 

2.2 

2.15 
2.15 
2.05 
2.05 
2.25 

2.45 

2.35 

2.25 

2.3 

2.25 

2.3 

2.4 
2.2 
2.2 
2.3 
2.2 

2.2 

2.2 

2.15 

2.05 

2.0 

2.1 

2.1 

2.15 

2.15 

2.15 

2.15 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.25 

2.25 
2.25 
2.25 

2.2 
2.25 
2.35 
2.3 

2.8 

2.95 

2.85 

2.9 

3.05 

3.25 

3.4 
3.2 
3.0 
2.9 
2.95 

2.75 

2.9 

2.95 

3.1 

3.2 

3.15 

3.3 

3.25 

3.15 

3.2 

3.15 

3.15 

3.25 

3.55 

3.4 

3.8 

3.95 

4.0 

3.9 

3.95 

3.95 

3.85 

3.55 

3.6 

3.5 

3.4 

3.55 

3.45 

3.3 

3.4 

3.5 

3.55 

3.75 

3.7 

3.7 

4.05 

4.1 

4.1 

4.2 

4.25 

4.2 

4.25 

4.2 

4.25 

4.2 

4.25 

4.0 

4.1 

4.0 

3.95 

4.5 

4.95 

5.0 

5.05 

5.15 

5.25 

4.9 
4.7 
4.7 
4.45 

4.65 

4.7 

4.65 

4.75 

4.8 

4.6 

4.65 

4.5 

4.75 

4.7 
4.9 

4.9 
4.7 
4.  65 
4.  7f) 
4.5 
4.  75 

5.25 

5.3 

5.15 

5.3 

5.55 

5.65 

5.45 

5.45 

5.6 

5.8 

5.7 

5.45 

5.1 

5.3 

5.05 

5.1 
4.7 
4.7 
5.1 
4.5 

5.0 

5.4 

5.1 

4.95 

4.75 

4.4 

4.3 

4.55 

4.35 

4.45 



5.1 

5.4 

5.7 

5.35 

5.0 

4.75 

4.65 

4.5 

4.4 

4.35 

4.2 
4.25 
4.7 
5.15 

4.4 

4.35 
4.05 
4.15 
4.55 
4.35 

4.45 

4.2 

4.2 

4.6 

4.6 

4.35 

4.05 

4.0 

3.75 

3.35 

3.20 

3.05 

3.0 

2.95 

2.9 

2.75 

2.55 

2.45 

2.2 

2.1 

2.05 

2.1 
2.0 
2.0 
2.0 
1.95 

1.9 
1.9 
1.9 
1.8 
1.9 

1.8 
2.7 
3.05 

2.95 
2.7 

2.45 

2.35 

2.4 

2.4 

2.3 

2.3 

2.4 

2.4 
2.4 
2.6 
2.7 

2.6 
2.5 
2.45 
2.4 

2.4 

2.3 
2.3 
2.7 
2.8 
2.75 

2.6 
2.6 
2.5 
2.6 
2.7 

2.6 

2.55 

2.55 

2.7 

2.7 

3.2 

3.4 

3.2 

3.25 

4.4 

4.5 

2 

4.05 

$ 

4.05 

4 

4.0 

5 

(a) 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18.... 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

8174°— wsp  309—14- 


a  Gage  washed  out  by  flood. 
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Daily  discharge,  in  second-feel,  of  Los  Pinos  River  near  Ignacio,  Colo.,  for  1911. 


Day.. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Segfc 

Oct. 

j 

65 
65 
70 
70 

85 

85 
85 
85 
85 
92 

215 
248 
215 
170 
140 

110 
110 
185 
140 
120 

110 
110 
92 
92 
130 

185 
155 
130 
140 
130 
140 

170 
120 
120 
140 
120 

120 
120 
110 
92 

85 

100 
100 
110 
110 
110 

110 
100 
100 
120 
120 

120 
120 
130 
130 
130 

130 
130 
130 

120 
130 
155 
140 
305 

372 
328 
3.50 
420 

530 

620 
500 
395 
350 
372 

285 

350 
372 

445 
500 

472 
560 
530 
472 

500 

472 
472 
530 
720 
620 
910 

1,032 
1,075 
995 
1,032 
1,032 

950 
720 
755 
685 

620 

720 

560 
620 
685 

720 
870 
830 
830 
1,120 

1,165 
1,165 
1,265 
1,320 
1,265 

1,320 

1,265 
1,320 
1,265 
1,320 

1,075 
1, 165 

1,075 
1,032 
1,605 

2,192 
2,  260 
2, 330 
2,470 
2,615 

2, 125 
1,855 
1,855 
1,545 
1,790 

1,855 
1,790 
1,922 
1,990 
1,725 

1,790 
1,605 
1,922 

1,855 
2, 125 

2, 125 
1,855 
1,790 
1,922 
1,605 
1,922 

2,615 
2,  (.90 
2,470 
2,  690 
3,080 

3, 245 
2,920 
2, 920 
3, 161 
3,500 

3, 330 
2,  920 
2,400 
2,690 
2,330 

2,400 
1,855 
1,855 

2,400 
1, 605 

2, 260 

2,840 
2,400 
2, 160 
1,840 

1,380 
1,220 
1,420 
1,120 
1,200 

1,890 
2,310 
2,780 
2,233 
1,760 

1,472 
1,375 
1,240 
1,160 
1,122 

1,015 

1,050 
1,420 

1,9:..-) 
1,160 

1,122 
918 

982 
1,285 
1,122 

1,200 
1,015 
1,015 
1,330 
1,330 

1,122 
918 
885 
730 
515 
445 

380 
360 
340 
320 
270 

210 
182 
120 
100 
92 

100 
85 
85 
85 
78 

70 
70 
70 
60 
70 

60 
255 
380 
340 
255 

182 
158 
170 
170 
145 
145 

170 
170 
170 
225 
255 

225 
195 
182 
170 

170 

145 
145 
225 

285 
270 

225 
225 
195 
225 
255 

225 
210 
210 

255 
255 

445 
540 
445 
468 
1,160 

2, 460 
1,825 

2... 

3 

1  825 

4... 

1,760 

0 

s. . 

0.. 

1U 

11 

12 

13 

14 

15 

ir. 

17 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31... 

Monthly  discharge  of  Los  Pinos  River  near  Ignacio,  Colo.,  for  1911, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

248 

170 

910 

1,320 

2,615 

3,500 

2,780 

380 

1,160 

2,460 

65 

85 

120 

560 

1,032 

1,120 

445 

60 

145 

1.760 

124 

118 

4  2:i 

976 

1 ,  832 

2,364 

1,286 

174 

279 

1,968 

7.644 

February 

6,540 

March .... 

2i  -..374 

April 

58,052 

May 

112,635 

June 

140,658 

July 

79. 097 

A.ugus1 

10, 725 

September 

16,602 

October  1-4 

15,610 

473,937 

ANIMAS    RIVER    AT    TACOMA,  COLO. 

Location.— 200  feet  south  of  the  Denver  &  Rio  Grande  Railroad  bridge  No.  171a  at 
Tacoma,  Colo.  Nearest  tributary,  Canon  Creek,  enters  from  the  cast  one-half 
mile  above  the  station. 

Records  available.— March  25,  1908,  to  November  27,  1909,  and  February  1  to 
October  5,  1911. 

Drainage  area. — 408  square  miles  (Hayden's  atlas). 


SAN    JUAN    RIVER   BASIN. 
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Gage. — Automatic  recording  gage. 

Channel. — Shifts  during  high  water. 

Discharge  measurements. — Made  by  wading  at  low  stages  and  from  a  bridge 

during  high  water. 
Diversions.— No  data. 
Cooperation. — Station  is  maintained  and  records  are  furnished  by  the  San  Juan 

Water  &  Power  Co. 

Discharge  measurements  of  Animas  River  at  Tacoma,  Colo.,  in  1908  and  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

1908. 
Feb.  26 

J.A.Clay 

Feet. 
2.00 
2.40 
3.92 
5.22 
3.53 
2.20 

Sec.-ft. 
180 
255 
1,140 
3,080 
800 
225 

1908. 
Dec.     9 

1911. 
Mar.  25 
Sept.    2 

E.  C.  Myers... 

Feet. 
2.00 

1.00 
1.70 

Sec.-ft. 
165 

Mar.  31 

Chay  and  Maris 

O.  M.  Wimmer 

May   21 
June  12 

E.  C.  Myers 

do 

239 

July    17 
Oct.    18 

do 

do 

426 

Daily  gage  height,  in  feet,  of  Animas  River  at  Tacoma,  Colo.,  for  1908-9  and  1911. 
[Engineers  San  Juan  Water  &  Power  Co.,  observers.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1908. 
1 

2.4 
2.45 
2.55 
2.65 

2.7 

2.75 

2.65 

2.6 

2.6 

2.65 

2.75 

2.9 

3.1 

3.3 

3.35 

3.35 

3.35 

3.3 

3.3 

3.4 

3.55 

3.6 

3.35 

3.2 

3.15 

3.0 
2. 95 
2. 9.5 
2.95 
3.05 

3.4 
3.55 
3.55 
3.25 

3.05 

3.0 

3.05 

3.35 

3.5 

3.45 

3.3 

3.35 

3.15 

3.1 

3.1 

3.35 

3.8 

4.2 

4.55 

4.5 

4.1 

4.0 

3.7 

3.55 

3.65 

3.9 
3.8 
3.7 
3.8 
4.4 
4.6 

4.4 

4.7 

4.75 

4.75 

4.75 

4.65 

4.2 

4.1 

4.9 

5.5 

5.9 
5.6 
5.7 
5.8 
5.6 

5.7 

5.55 

5.25 

5.5 

5.15 

5.35 
5.35 
5.35 
5.35 
5.4 

5. 35 

5.3 

5.15 

4.9 

4.55 

4.3 
4.2 
4.0 
4.1 
4.25 

4.25 

4.2 

3.95 

3.9 

3.85 

4.0 
4.0 
4.0 
3. 85 
3.8 

3.75 

3.7 

3.6 

3.45 

3.3 

3.2 
3.1 
3.1 
3.1 
3.05 

3.1 

3.15 

3.05 

3.1 

3.25 

3.45 

3.6 
4.1 
3.6 
3.4 
3.4 

3.35 

3.2 

3.2 

3.15 

3.1 

3.15 
3.05 
2.95 
3.15 
3.25 

3.25 

4.6 

4.7 

4.5 

4.0 

3.75 

3.6 

3.5 

3.35 

3.2 

3.05 

3.0 

3.0 

2.95 

2.8 

2.7 

2.7 

2.7 

2.7 

2.65 

2.55 

2.6 
2. 55 
2.55 
2.5 
2. 55 

2.45 
2.4 

2.3 
2.3 
2.3 

2.25 

2.25 

2.2 

2.2 

2.25 

2.3 
2.  25 
2.2 
2.2 
2.35 

2.35 

2.3 

2.3 

2.25 

2.25 

2.25 
2.2 
2.2 
2.2 
2.15 

2.15 

2.2 

2.2 

2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.05 

2.1 

2.15 

2.2 

2.2 

2.15 

2. 15 

2.1 

2.1 

2.15 

2.15 

2.1 

2.1 

2.15 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.05 

2.05 

2.05 

2.0 

2.0 
2.0 
2.0 
2.  or, 
2.05 

2.05 

2.1 

2.05 

2.0 

2.0 

2.05 
1.95 
L.95 
2.05 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2 

1.95 

3 

2.0 

4.    .. 

2.0 

5 

2.0 

6 

2.0 

7 

2.0 

8.     . 

2.0 

9 

1.95 

10 

1.9 

11 

1.85 

12 

1.85 

13. 

1.85 

14... 

1.85 

15 

1.9 

16 

1.9 

17... 

1.8 

18 

1.7 

19 L 

1.7 

20 

1.75 

21 

1.8 

22 

1.85 

23... 

1.95 

24 

1.05 

25 

2.4 

2.45 

2.5 

2.45 

2.45 

2.4 

2.4 

1.9 

26 

1.9 

27 

1.85 

28 

1.85 

29 

1.85 

30 

1.85 

31 

1.9 
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Daily  gage  height,  in  feet,  of  Animas  River  at  Tacoma,  Colo.,  for  1908-9  and  1911 — Con. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1909. 
1 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.85 
.  1.95 
1.95 

1.9 

1.85 

1.9 

1.85 

1.9 

1.9 

1.85 

1.75 

1.65 

1.75 

1.9 

1.95 

1.95 

1.9 

1.85 

1.85 

1.9 
1.95 
1.95 
1.9 
1.9 

1.95 

1.95 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

1.9 

1.85 

1.9 

1.9 
1.9 
1.9 

1.9 

1.95 

2.0 

2.0 

2.05 

2.05 

2.1 

2.0 

2.0 

2.0 

2.0 
1.95 
1.95 
2.0 
2.05 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 

2.2 

2.25 

2.2 

2.15 

2.15 

2.15 

2.15 

2.2 

2.3 

2.45 

2.45 

2.35 

2.3 

2.3 

2.25 

2.45 

2.5 

2.45 

2.4 

2.45 

2.7 

3.25 

3.8 

4.15 

4.55 

4.3 

3.7 

3.35 

3.1 

2.95 

2.9 

2.85 

3.15 

3.4 

3.4 

3.25 

3.1 

2.95 
3.05 
3.5 

4.2 
4.65 

4.65 
4.75 
4.9 
4.1 

4.4 

4.2 

4.2 

4.2 

4.15 

4.1 

4.3 

4.65 

5.15 

5.15 

4.9 

4.35 
4.4 
4.35 
4.0 

4.2 

4.85 

5.45 

5.2 

4.35 

3.55 

3.75 

3.9 
4.9 
6.6 
7.15 
8.0 

**5.35 
5.35 

5.1 

4.7 
4.5 
4.4 
4.25 

4.05 
3.95 
3.8 
3.75 
3.85 

3.5 
3.5 
3.4 
3.4 
3.45 

3.85 

4.1 

4.2 

4.2 

4.1 

4.7 
4.0 
3.7 
3.5 
3.4 
3.35 

3.25 

3.25 

3.2 

3.15 

3.1 

3.15 

3.15 

3.15 

3.1 

3.15 

3.2 

3.1 

3.1 

3.15 

3.25 

3.55 

3.3 

3.25 

3.35 

3.45 

3.45 
3.25 
3.35 
3.55 
3.35 

3.5 

3.65 

3.5 

3.7 

4.  15 

4.15 

4.15 
4.0 
4.0 
4.0 

4.3 

2 

4.3 

3 

4.3 

4..  

4.3 

5 

4.3 

6 

4.3 

7 

4.3 

8.  . 

4.3 

9 

4.8 
4.7 

4.75 

4.75 

4.7 

4.7 

4.6 

4.6 
4.6 
4. 55 
4.55 
4.55 

4.55 
4.55 
4.55 
4.5 

1.5 

4.5 
4.4 
4.4 
4.4 
4.4 
4.3 

4.25 

10 

4.25 

11 

4.25 

12 

4.25 

13 

4.25 

14 

15 

4.25 
4.25 

16 

4.25 

17. 

4.25 

18 

4.25 

19 

4.25 

20 

4.25 

21 

4.25 

22 

4.25 

23 

24 

4.25 
4.25 

25 

4.25 

26 

4.25 

27 

4.25 

28 

29 

30  

31 

Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1911. 

1 

2 

3 

4 

5 

0.69 
.66 
.66 
.67 
.65 

.62 
.58 
.58 
.62 
.65 

.62 
.66 
.62 
.65 
.65 

.65 
.65 
.60 
.65 
.62 

.58 
.56 
.50 
.54 
.62 

.48 
.60 
.56 

0.60 
.60 
.62 

.62 
.66 

.66 
.65 
.65 
.71 
.73 

.88 
.77 
.73 
.75 
.79 

.83 
.92 
.92 
.94 
.96 

.96 
.98 
1.00 
.  96 
.96 

1.00 
1.00 
1.00 
1.12 
1.27 
1.48 

1.62 
1.75 
1.71 
1.77 
1.66 

1.46 
1.35 
1.33 
1.27 

1.25 

1.27 
1.29 
1.33 
1.29 
1.31 

1.50 
1.69 
1.71 
L.88 
1.96 

2.08 
2.19 
2.27 
2.06 
2.04 

2.25 
2.42 
2.46 

2.40 
2.12 

... 

2.04 
2.14 
2.25 
2.58 
2.88 

3.21 
3.25 
3.42 
3.46 
3.25 

3.00 
3.92 
3.96 
3.75 
2.71 

2.71 
2.96 
3.08 
3.46 
2.79 

2.71 
2.92 
3.04 
3.50 
3.50 

3.33 
3.21 
3.33 
3.42 
3.46 
3.54 

3.71 
3.75 
3.79 

4.08 
4.38 

4.58 
4.54 
4.66 
4.12 
3.92 

3.70 
3.75 
3.65 

4.(15 
3.90 

4.10 
4.05 
4.00 
4.0.-. 
3.85 

3.75 
3.85 
3.80 
3.65 
3.80 

3.90 
4.05 
4.00 
4.00 

3.85 

3.70 
3.65 
3.60 
3.45 
3.40 

3.15 
3.15 
3.85 
4.00 
3.60 

3.50 
3.25 
3.25 
3.80 
3.80 

3.60 
3.50 
3.45 
3.30 
3.30 

3.25 
3.15 
3.00 
2.90 
2.75 
2.60 

2. 55 
2.55 
2.40 
2. 30 
2.30 

2.25 
2.15 
2.05 
2.05 
2.25 

2.25 
2.15 
2.15 
2.00 
2.00 

2.00 
1.90 
1.95 
1.95 
1.95 

2.00 
2.25 
2.25 
2.05 
2.05 

1.95 

1.90 
1.85 
1.75 
1.75 

1.70 

1.65 
1.60 
1.65 
1.75 
1.70 

1.65 
1 .  65 
1.60 
1.60 
1.50 

1.50 
1.55 
1.95 
1.90 
1.90 

1.95 
1.80 
1.70 
1.70 
1.60 

1.55 
1.60 
1.95 
1.80 
1.65 

2.15 
2.55 
2.50 
2.60 
4.25 

5.15 
4.15 
3.35 
3.00 
8.85 

6 

7 

8 

9 

10 

11 

12... 

13. 

14 

15 

16 

17 

IS 

19 

10 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



"ote.— Jur.e  5  to  July  3,  1909.  the  gage  was  not  in  place  because  of  a  flood.  A  flood  on  Sept.  5.  1909, 
wa  tied  the  gage  out.  Gage  washed  out  by  floods  June  11  to  15,  1911.  A  flood  Oct.  6,  1911,  took  the  gage 
out  and  changed  the  channel  completely. 
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Daily  discharge,  in  second-feet,  of  Animas  River  at  Tacoma,  Colo.,  for  1908-9. 


11. 

12.. 
13.. 

14. 

15.. 


Day. 


190S. 


Mar. 


270 

285 
300 
285 
285 
270 
270 


Apr. 


270 
285 
315 
350 
370 

390 
350 
330 
330 
350 

390 
450 
550 
GGO 
690 


690 

0G0 
GGO 
720 

825 
860 
G90 
GOO 
575 

500 
475 
475 
475 
525 


May. 


720 
825 
825 
630 
525 

500 
525 
690 
790 

755 

6G0 
690 
575 
550 
550 

690 
1,020 
1,410 
1,880 
1,800 

1,300 

1,200 

940 

825 

900 

1,110 
1,020 
940 
1,020 
1,660 
1,950 


June. 


1,GG0 
2,110 
2, 190 
2,190 
2,190 

2,030 
1,410 
1,300 
2,430 
3,  GOO 

4,480 
3,820 
4,040 
4,260 
3,820 

4,040 
3,710 
3,070 
3,600 
2,880 

3,280 

3,280 
3,280 
3,280 
3,380 

3,280 
3,170 

2,880 
2,430 
1,880 


July. 


1,530 
1,410 
1,200 
1,300 
1,470 

1,470 
1,410 
1,160 
1,110 
1,060 

1,200 
1,200 
1,200 
1,060 
1,020 

980 
940 
860 
755 
GGO 

GOO 
550 
550 
550 
525 

550 
575 
525 
550 
630 
755 


Aug. 


860 

1,300 

860 

720 
720 

690 
600 
600 
575 
550 

575 
525 
475 
575 
630 

630 
1,950 
2,110 
1,800 
1,200 

9S0 
860 
790 
690 
GOO 

525 
500 
500 
475 
410 
370 


Sept. 


370 

370 
370 
350 
315 

330 
315 
315 
300 
315 

285 
270 
240 
240 
240 

228 
228 
215 
215 

228 

240 

228 
215 
215 
255 

255 
240 
240 
228 

228 


Oct. 


22S 
215 
215 
215 
202 

202 
215 
215 
202 
202 

202 
190 
190 
190 
180 

190 
202 
215 
215 
202 

202 
190 
190 
202 
202 

190 
190 
202 
190 
190 
190 


Nov. 


190 

I. Ml 

190 
190 
190 

190 
L80 
180 

ISO 

170 

170 
170 
170 
ISO 
ISO 

ISO 
190 
180 

170 

170 

1MI 
160 
160 

ISO 

170 

170 

17(1 
17(1 
170 

I7i) 


Dec. 


170 
100 
170 
170 
170 

170 
170 
170 
160 
150 

140 
140 
140 
140 
150 

150 
130 
110 
110 
120 

130 
140 
160 
160 
150 

150 
140 
140 
140 
140 
150 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1909. 
1 

150 
150 
150 
150 
150 

150 
150 
150 
150 
150 

150 
130 
140 
100 
100 

150 
140 
150 
140 
150 

150 
140 
120 
105 
120 

150 
100 
160 

150 
140 
140 

150 
160 
160 
150 
150 

160 
160 
150 
150 
150 

160 
160 
160 
150 
150 

150 
150 
150 
150 
150 

150 
150 
150 
140 

150 

150 
150 
150 

150 
160 
170 
170 
ISO 

180 
190 
170 
170 
170 

170 
L60 
160 

170 

ISO 

190 

I'M) 

190 

190 
190 

190 
190 

I'M) 

L90 

215 

228 
215 
202 
202 
202 
202 

215 
240 
285 
285 

255 

240 
240 
228 
285 
300 

285 

270 

370 
G30 

1,020 
1,360 
1,8  o 
1,530 

940 

090 
550 
175 
150 

130 

575 
720 
720 
630 

475 
525 
790 

1,  110 

2,  030 

2,030 

2,  iso 
2, 430 
1,300 
1,600 

1,410 
1,410 

1,  110 

1,360 

1,300 

1,530 
2,030 
2,880 
2,880 

2, 430 

1,600 
1,660 

1,600 
1,200 
1,410 

2,350 
3,490 

2.1170 

1,600 

825 

980 

1,110 

2 

2,430 
6,150 
7,520 
9,650 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  dhcharge  determined  from  a  well-defined  nil  ins  curve.     Owing  to  changed  channel  con- 
ditions and  insufficient  measurements  no  estimates  of  discharge  have  been  made  for  1911. 
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Monthly  discharge  of  Animas  River  at  Tacoma,  Colo.,  for  190S. 


March  25-31. 

April 

May 

June 

July 

August 

September . . 

October 

November. . 
December.. 


Month. 


1908. 


The  period . 


1909. 


January . . 
February. 

March 

April 

May 

June  1-5.. 


The  period . 


Discharge  in  second-feel . 


Maximum.     Minimum.       .Mean 


300 

800 

1,950 

4,480 

1,470 

2,110 

370 

228 

190 

170 


160 
160 

228 
1,880 
3,490 

9,650 


270 
270 
500 
1,300 
525 
370 
215 
180 
160 
110 


105 
140 
150 
215 
475 
1,110 


280 
517 
951 
2,970 
947 
795 
269 
201 
177 
148 


145 
152 
185 
566 
1,710 
5,370 


Run-off 

(total  in 
acre- feet). 


3,880 
30,800 
58,500 
177,000 
58,200 
48,fi00 
16,000 
12,  1C0 
10,500 

9,100 


425,000 


8,920 

8,440 

11, 400 

33,700 

105,000 

53,300 


221,000 


Accu- 
racy. 


ANIMAS    RIVER    AT   DURANGO,  COLO. 


Location. — At  the  footbridge  at  the  foot  of  Fourteenth  Street  in  Durango.     Nearest 

tributary,  Lightner  Creek,  enters  just  above. 
Records  available. — From  June  20,  1901,  to  December  31,  1905,  at  a  point  above 

Lightner  Creek;  January  1,  1910,  to  September  2,  1911. 
Drainage  area. — 694  square  miles  (Hayden's  atlas). 
Gage. — Automatic  recording  gage. 
Channel. — Liable  to  shift  during  high  water. 
Discharge  measurements. — Made  from  bridge. 

Winter  flow. — Little  if  any  backwater  from  ice  during  the  winter  months. 
Diversions. — Water  is  diverted  above  the  station  for  irrigation. 
Floods — The  severest  flood  in  many  years  occurred  in  the  first  week  of  October,  1911, 

when  the  river  reached  a  maximum  stage  of  13.6  feet. 
Accuracy. — Estimates  for  1911  based  on  measurements  during  1911  are  fair,  but  no 

estimates  have  been  made  for  1910  as  no  measurements  were  made  during  that 

year. 
Cooperation. — Records  furnished  through  the  courtesy  of  the  San  Juan  Water  & 

Power  Co. 

Discharge  measurements  of  Animas  River  at  Durango,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   24 

27 
Mar.  30 

R.  M.Owens 

O.  M.  Wimmer 

Chay  and  Hale 

Feet. 
2.70 
2.86 
3.70 

Sec.-ft. 
177 
220 
801 

Apr.     4 
Sept.    2 

Chay  and  Nale 

O.  M.  Wimmer 

Feet. 

4.20 
3.70 

Sec.-ft. 
1,290 
490 

SAN    JUAN    RIVER   BASIN. 
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Daily  gage  height,  in  feet,  of  Animas  River  at  Durango,  Colo.,  for  1910  11. 
[Engineers  San  Juan  Water  &  Power  Co.,  observers.] 


Day. 


1910, 

1 

2 

3 

4 

6 

%.'.'.'.'.'.'.'.. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

^rov. 

3.0 

3.0 

2.9 

3.7 

5.0 

6.15 

3.9 

3.3 

2.9 

2.9 

2.8 

3.0 

2.9 

2.9 

3.7 

4.8 

5.9 

3.9 

3.3 

2.9 

2.9 

2.8 

3.0 

3.0 

2.95 

3.8 

4.5 

5.85 

3.8 

3.3 

2.9 

2.9 

2.8 

3.0 

2.9 

3.2 

3.7 

4.5 

5.6 

3.8 

3.35 

2.9 

2.9 

2.9 

3.0 

2.9 

3.4 

3.65 

4.65 

5.5 

3.8 

3.85 

2.9 

2.9 

2.9 

3.0 

3.0 

3.6 

3.6 

4.7 

5. 35 

3.7 

3.5 

2.9 

2.9 

2.8 

3.0 

3.0 

3.8 

3.6 

4.8 

5. 15 

3.6 

3.4 

2.9 

2.9 

•_'.  8 

3.25 

2.9 

3.9 

3.65 

5.0 

5.15 

3.6 

3.3 

2.9 

2.8 

2.8 

3.3 

2.9 

3.9 

3.7 

5.25 

5.1 

3.55 

3.3 

2.9 

2.8 

•2.8 

3.2 

2.95 

3.7 

3.7 

5.7 

5.0 

3.5 

3.3 

2.9 

2.8 

2.8 

3.2 

2.9 

3.75 

3.8 

6.0 

5.0 

3.4 

3.3 

2.9 

2.8 

2.8 

3.2 

2.9 

3.75 

3.8 

6.0 

5.0 

3.4 

3.3 

2.9 

2.8 

2.8 

3.1 

2.9 

3.85 

3.9 

5.7 

4.85 

3.4 

3.25 

2.9 

2.8 

2.8 

3.2 

2.9 

3.9 

3.9 

5.55 

5.0 

3.35 

3.4 

2.9 

2.8 

2.8 

3.2 

2.9 

3.9 

3.8 

5.35 

5.0 

3.3 

3.3 

2.9 

2.8 

2.8 

3.2 

2.9 

3.9 

3.7 

5.1 

4.7 

3.35 

3.3 

2.9 

2.8 

2.8 

3.1 

2.9 

3.9 

3.6 

4.8 

4.5 

3.3 

3.2 

2.9 

2.8 

2.8 

3.1 

2.9 

3.9 

3.6 

4.8 

4.3 

3.35 

3.0 

2.9 

2.8 

2.7 

3.1 

2.9 

4.0 

3.9 

4.9 

4.45 

3.3 

2.9 

2.9 

2.8 

2.6 

3.0 

2.9 

4.1 

4.3 

4.9 

4.35 

3.3 

2.9 

2.9 

2.8 

2.5 

3.0 

2.9 

4.2 

4.5 

4.9 

4.3 

3.3 

2.9 

2.9 

2.8 

2.5 

2.95 

2.9 

4.4 

4.4 

4.8 

4.3 

3.3 

2.9 

2.9 

2.8 

2. 5 

2.95 

2.9 

4.5 

4.4 

4.55 

4.3 

3.3 

2.9 

2.9 

2.8 

2.5 

3.0 

2.9 

4.45 

4.6 

4.5 

4.3 

3.3 

2.9 

2.9 

2.8 

2.5 

3.0 

2  9 

4.3 

4.9 

4.6 

4.0 

3.4 

2.9 

2.9 

2.8 

2.5 

3.0 

2.9 

4.2 

5.2 

4.5 

3.8 

3.4 

2.9 

2.9 

2.8 

2.5 

3.0 

2.9 

4.0 

5.2 

4.8 

3.85 

3.4 

2.9 

2.9 

2.8 

2.5 

2.95 

2.9 

3.9 

5.4 

5.4 

4.15 

3.3 

2.9 

2.9 

2.8 

2.4 

3.0 

3.8 

5.5 

5.8 

4.4 

3.35 

2.9 

2.9 

2.8 

2  4 

3.0 

3.8 

5.3 

6.1 

4.1 

3.4 

2.9 

2.9 

2.8 

2.4 

3.0 

3.7 

6.25 

3.55 

2.9 

2.8 

Dec. 


2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


[P.  V. 

?neridarj 

,  observer.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1911. 
1 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.75 

2.75 

2.8 
2.8 
2.8 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.75 

2.75 

2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.85 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 

2.65 

2.6 

2.7 

2.7 

2.75 

2.8 
2.8 
2.8 
2.8 
2.85 

2.9 

3.0 

3.0 

2.95 

2.9 

2.95 

3.12 

3.1 

3.1 

3.2 

3.25 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.  IT) 

3.85 

4.0 

4.0 

4.1 

4.15 

4.1 

4.45 

4.5 

4.45 

4.7 

4.45 

5.7 
5.8 
6.0 
6.0 
6.2 

5.7 
5.5 
5.4 
5.5 
5.3 

5.0 
5.6 
5.5 
5.8 
5.4 

5.1 
5.1 
5.5 
5.8 
6.0 

5.8 
5.6 
5.7 
5.8 
5.8 
5.7 

6.0 
6.0 
6.0 
6.2 
6.4 

6.8 
6.5 
6.5 
6.9 
7.0 

6.7 
6.6 
6.6 
6.6 
6.2 

6.2 
6.0 
5.8 
5.9 
6.1 

5.8 
5.8 
6.0 
6.0 
5.8 

5.5 
5.6 

:<a; 

5.3 

5.4 
5.8 
5.8 
5.8 
5.6 

5.5 
5.5 
5.4 
5.2 
5.1 

4.85 

4.75 

5.6 

5.8 

5.4 

5.4 
5.2 
5.1 
5.4 
5.4 

5.6 
5.4 
5.3 
5.3 
5.5 

5.6 
5.2 

4.95 
4.75 

i  .6 

1 . 5 

4.4 
4.25 

4.05 
3.95 
3.9 

3.85 

3.75 

3.75 

3.6 

3.65 

3.6 
3.8 

2 

3.7 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14   . 

15... 

16 

17... 

18 

19.. 

20 

21 

22 

23... 

24... 

25 

26 

27... 

28 

29   .. 

30 

31 
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Daily  discharge,  in  second-ftet.  of  Animas  River  at  Durango,  Colo,  for  1911 . 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Animas  River  at  Durango,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug.   Sept. 

1 

165 

165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
165 

165 

165 
165 

165 
185 
185 

1S5 
185 
185 
198 
198 
198 

210 
210 
210 
185 
185 

1S5 
185 
185 
185 
185 

185 
198 
198 
185 
185 

185 
185 
185 
185 
225 

210 
210 
185 
185 
1S5 

185 
185 
185 

175 

165 
185 
185 
198 

210 

1,080 

l,OS0 
1,180 
1,220 
1,180 

1,510 
1,560 

1,510 
1,740 
1,510 

2,700 
2,800 
3,000 
3,000 
3,200 

2,700 
2,500 
2,410 
2,500 
2,320 

2,030 
2,600 
2,500 
2,800 
2,410 

2,120 
2. 120 

2,500 
2,800 
3,000 

2.S00 
2,600 
2,700 
2,800 
2,800 
2,700 

3,000 
3,000 
3,000 
3,200 
3,400 

3,SO0 
3,500 
3,500 
3,900 
4,000 

3.700 
3,600 
3,600 
3,600 
3,200 

3,200 
3,000 
2,800 
2,900 
3,100 

2,800 
2,800 
3,000 
3.000 
2,800 

2,500 
2,600 
2,600 
2,600 
2,320 

2.410 
2,800 

2,800 
2,S00 
2,600 

2.500 
2,500 
2,410 
2,220 
2,120 

1,890 
1,790 

2.000 
2,800 
2,410 

2,410 
2,220 
2,120 
2,410 
2,410 

2,600 
2,410 
2. 320 
2,320 

2,500 

2,600 
2,220 
1,980 
1,790 
1,650 
1,560 

1,460  

2 

1.320     810 

3 

1,130  

4 

1.040  

5 

990  

6 

945  

210  

210  , 

210  

-    

8  



9 

720  

10 

225 

240 
280 
280 
260 
240 

260 
348 
335 
335 
400 

435 
510 
470 
470 

470 

470 
470 
470 
550 
765 
945 



11 

12 

720  

900  

13     

14 

17 

19  



22 

23  

24      

27 

29.  . 

30 

31 



i 

January 

February 

March.. 

April  1-5 

May 

June 

July 

August  1-12 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum. 


225 
945 


3,200 
4,000 

2,800 

1,460 


165 
185 
165 


1.510 
2,320 
1,560 

720 


Run-off 
(total  in 
acre-feet). 


171 
192 

354 
150 

4< -J 
130 


2,330 


10,500 
10,700 

11,400 
151,000 

■ 
143, 000 

23.200 


Accu- 


ANIMAS    RIVER    AT    AZTEC,   X.  MEX. 


Location. — At  the  highway  bridge  in  sec.  9,  T.  30  X..  R.  11  W.,  one-half  mile  west 
of  Aztec.  Xo  important  tributaries  between  the  station  and  the  mouth  of  the 
river,  about  12  miles  below. 

Records  available.— June  21  to  December  14.  1904;  June  8,  1907,  to  December  31, 
1911. 

Drainage  area. — 1,300  square  miles  (measured  from  Land  Office  map  . 

Gage. — Vertical  staff.  The  gage  was  originally  placed  at  a  wooden  bridge  one-half 
mile  below  the  present  site,  but  was  transferred  to  its  present  position  September 
13,  1908.     There  is  no  determined  relation  between  the  two  gaee  datums. 

Channel.     Shifting  during  high  water,  but  fairly  permanent  at  other  times. 

Discharge  measurements. — Made  from  bridge  and  by  wading. 
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Winter  flow. — Ice  forms  to  a  considerable  depth  along  the  edges  during  the  greater 
part  of  the  winter  months,  but  the  river  seldom  freezes  across.  Slush  ice  ia  of 
frequent  occurrence. 

Diversions. — Between  Durango  and  Aztec  many  ditches  divert  water  for  irrigation. 

Flood  discharge. — Two  severe  floods  have  occurred  on  the  Animas  since  records 
have  been  maintained.  That  of  September  6,  1909,  reached  a  maximum  stage  of 
11  feet  with  a  corresponding  discharge  of  16,000  second-feet;  that  of  October  6, 
1911,  a  stage  of  13.5  feet  with  an  approximate  discharge  of  30,000  second-feet. 
The  latter  flood  is  the  severest  that  has  occurred  in  many  years. 

Accuracy. — Prior  to  the  October  flood,  conditions  were  favorable  for  reliable  results. 
A  change  in  the  channel  was  caused  by  the  flood,  and  for  the  remainder  of  the  year 
the  estimates  can  not  be  considered  better  than  fair. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  Terri- 
torial engineer  and  W.  G.  Black,  Aztec,  N.  Mex. 

Discharge  measurements  of  Animas  River  at  Aztec,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    24 
Feb.  24 
Apr.     8 

G.  H.  Russell 

do 

E.  O.  Christiansen . . . 

Feet. 
3.61 
3.60 
5.15 

Sec.-ft. 

224 

189 

1,260 

June    3 

Aug.  13 
Nov.  21 

J.  B.  Stewart 

W.  B.  Freeman 

G.  H.  Russell 

Feet. 
7.50 
4.60 
2.89 

Sec.-ft. 
4,250 
794 
537 

Daily  gage  height,  in  feet,  of  Animas  River  at  Aztec,  N.  Mex.,  for  1911. 
[H.  S.  Wattles,  observer.] 


Day. 


Jan. 


3.8 
3.8 
3.7c 
3.7 

3.7 

3.7 
3.7 
3.7 
3.7 
3.7 


3.7 
3.75 

3.8 

3.7 

3.75 

3.8 

3.95 

3.8 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.8 

3.8 

6.1 

5.9 

7.5 

7.2 

5.8 

4.3 

7.8 

3.1 

3.85 

3.8 

6.4 

5.  7 

7.6 

7.0 

5.5 

4.2 

8.4 

3.1 

3.7 

3.8 

6.2 

5.7 

7.6 

7.7 

5.4 

4.2 

7.8 

3.1 

3.7.". 

3.8 

6.0 

5.9 

7.8 

7.4 

5.3 

4.2 

6.4 

3.1 

3.8 

4.1 

5.9 

6.5 

8.0 

7.0 

5.1 

4.2 

9.8 

3.1 

3.85 

5.0 

5.  7 

7.0 

8.2 

7.0 

5.0 

4.2 

3.0 

3.8 

5.0 

5.5 

7.2 

8.4 

6.9 

4.9 

4.2 

7.8 

3.0 

3.7 

4.8 

5.3 

7.4 

8.2 

7.0 

4.8 

4.2 

6.0 

3.0 

3-  75 

5.0 

5.1 

7.6 

8.4 

6.8 

4.7 

4.1 

5.5 

3.0 

3.6 

5.1 

5.1 

7.6 

8.4 

6.5 

4.7 

4.1 

5.0 

3.0 

3.6 

5.5 

5.0 

7.2 

8.3 

6.3 

4.7 

4.1 

4.6 

3.0 

3.6 

5.1 

5.0 

6.9 

8.3 

6.5 

4.7 

4.1 

4.4 

2.9 

3.65 

4.9 

5.0 

6.8 

8.3 

6.8 

4.6 

4.5 

4.2 

2.9 

3.7 

4.9 

5.0 

6.8 

8.1 

7.8 

4.6 

4.4 

4.0 

2.9 

3.75 

4.85 

5.0 

6.6 

8.0 

7.3 

4.5 

4.4 

3.9 

2.9 

3.7 

4.85 

5.0 

6.5 

7.8 

7.5 

4.5 

4.4 

3.8 

2.9 

3.  75 

5.1 

5.0 

6.7 

7.5 

6.8 

4.4 

4.4 

3.7 

2.9 

3.7 

5.2 

5.1 

7.0 

7.4 

6.6 

4.3 

4.3 

3.6 

2.8 

3.75 

5.1 

5.4 

7.2 

7.2 

7.6 

4.3 

5.4 

3.5 

- 

3.7 

5.2 

5.8 

7.2 

7.3 

7.7 

4.3 

1.  I 

3.4 

3.75 

5.2 

6.0 

6.6 

7.5 

7.0 

4.3 

4.3 

3.3 

2.8 

3.8 

5.3 

6.0 

6.6 

7.7 

7.4 

4.45 

4.3 

3.2 

2.9 

3.85 

5.3 

6.4 

6.8 

7.6 

6.9 

5.0 

4.2 

3.2 

2.9 

3.65 

5.3 

6.3 

7.1 

7.4 

6.8 

4.9 

4.5 

3.2 

2.9 

3.7 

5.3 

5.9 

7.3 

7.3 

7.8 

4.6 

4.4 

3.2 

2.9 

3.7 

5.3 

5.8 

7.3 

7.0 

7.3 

4.5 

4.3 

3.2 

2.8 

3.7 

5.2 

6.0 

7.1 

6.7 

7.1 

4.5 

5.0 

3.3 

2.8 

3.8 

5.1 

6.2 

7.2 

6.7 

6.7 

4.5 

5.0 

3.8 

2.8 

5.3 

6.3 

7.2 

6.8 

6.4 

4.4 

5.0 

3.4 

2.8 

5.5 

6.2 

7.2 

6.8 

6.2 

4.4 

6.3 

3.2 

2.8 

5.7 

7.3 

6.0 

4.3 

3.2 

Dec. 


2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.3 
2.2 

2.1 
2.0 
2.3 
2.3 
2.3 
2.3 


Note.— Slight  backwater  from  ice  Jan.  1  to  11  and  Dec.  23  to  31. 
from  flood  marks. 


Peak  height  Oct.  6,  13.5  feet,  obtained 
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Daily  discharge,  in  second-feet,  of  Animas  River  at  Aztec,  N.  Mex.,for  1911. 


Day 


Jan.      Feb.      Mar.     Apr.     May.    June.     July.     Aug.     Sept.     Oct.     Nov.     Dec 


240 
2G0 

280 
240 
2G0 
280 
355 
280 


305 
240 
260 
280 

305 

280 
240 
260 
210 

210 
210 
225 
240 
260 

240 
260 
240 
260 
240 

260 
280 
305 
225 
240 

240 
240 
280 


280 
280 
280 
280 
440 

1,120 

1,120 

940 

1,120 

1,220 

1,640 
1,220 
1,030 
1,030 
985 

985 
1,220 
1,320 
1,220 
1,320 

1,320 
1,420 
1,420 
1,420 
1,420 

1,420 
1,320 
1,220 
1,420 
1,640 
1,860 


2,330 
2,720 
2, 460 
2,210 
2, 090 

1,860 
1,640 
1,420 
1,220 
1,220 

1,120 
1,120 
1,120 
1,120 
1,120 

1,120 
1,120 
1, 220 
1,530 
1,970 

2,210 
2,210 
2,720 
2,  590 
2,090 

1,970 
2,210 
2,460 
2, 590 
2,460 


2,090 
1,860 
1,860 
2,090 
2,850 

3,  AIM) 
3,800 
4,100 
4,400 
4,400 

3,800 
3,370 
3,240 
3,240 
2,980 

2,850 
3,110 
3,  500 
3,800 
3,800 

2,980 
2,980 
3,240 
3,650 
3,950 

3,950 
3,650 
3,800 
3,800 
3,800 
3,950 


4,250 
4,400 
4,4(10 
4,700 
5,000 

5,320 
5,640 
5,320 
5,640 
5,640 

5,480 
5,480 
5,480 
5,160 
5,000 

4,700 
4,250 
4,100 
3,800 
3,950 

4,250 
4,550 
4,400 
4,100 
3,950 

3,500 
3,110 
3,110 
3,240 
3,240 


3,800 
3,500 
4,550 
4,100 
3,500 

3,500 
3,370 
3,500 
3,240 
2,850 

2,590 
2,850 
3,240 
4,700 
3,950 

4,250 
3,240 
2,980 
4,400 
4,550 

3,500 
4,100 
3,370 
3,240 
4,700 

3,950 
3,650 
3,110 
2,720 
2,460 
2,210 


1,970 
1,640 
1,530 
1,420 
1,220 

1,120 

1,030 
940 
850 
850 

850 
850 
770 
770 
690 

690 
620 
560 
560 
560 

560 

655 

1,120 

1,030 

770 


690 
690 
620 
620 
560 


560 
500 
500 
500 
500 

500 
500 
500 
440 
440 

440 
440 


620 

620 
620 
560 
1,530 
620 

560 
560 
500 
690 
620 


560 
1,120 
1,120 
1,120 

2,590 


4.7(H) 
5,640 
4,700 
2,720 
8,500 

14,500 
5,500 
3,000 
2,400 
1,900 

1,500 
1,350 
1,200 
1,100 
1,040 


920 
860 
800 
750 

700 
650 
650 
650 
650 

650 
700 
980 
750 
650 
650 


600 
600 
600 
600 
600 


560 
560 
560 
560 

560 
520 
520 
520 
520 

520 
520 
490 
490 
490 

490 
520 
520 
520 
520 

490 
490 
490 
490 
490 


490 
490 
460 
460 
460 

460 
460 
460 
460 
430 

430 

430 
430 
430 

430 

400 
400 
400 
400 
400 

400 
400 


Note.— Daily  discharge  determined  as  follows:  Discharge  Jan.  1  to  23,  estimated  at  225  second-feet; 
discharge  Jan.  24  to  Oct.  5,  from  a  well-defined  rating  curve;  discharge  after  Oct.  6,  from  a  poorly  defined 
curve.  Mean  discharge  Oct.  6  estimated;  crest  discharge  was  about  30,000  second-feet.  Discharge  Dec. 
23  to  31  estimated  at  350  second-feet. 

Monthly  discharge  of  Animas  River  at  Aztec,  N.  Mex.,for  1911. 


Month. 


Discharge  in  second- feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre- feet). 


Accu- 
racy. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October. .. 
November. 
December. 


305 

1,860 

2,720 

4,400 

5,640 

4,700 

1,970 

2,590 

14,500 

600 

490 


210 

280 

1,120 

1,860 

3,110 

2,210 

560 

440 

650 

490 


238 

254 

1,130 

1,840 

3.370 

4,500 

3,540 

887 

705 

2,310 

532 

411 


14,600 

14, 100 

69, 500 

109, 000 

207,000 

268, 000 

218,000 

54,500 

42, 000 

142,000 

31,700 

25,300 


The  year. 


14,500 


l.f.50 


1,200,000 


HERMOSA    CREEK    NEAR    HERMOSA,  COLO. 

Location. — In  sec.  34,  T.  37  N.,  R.  9  W.  New  Mexico  principal  meridian,  in  the  San 
Juan  National  Forest,  1£  miles  above  Hermosa  post  office,  200  yards  below  the 
mouth  of  Buck  Creek,  1£  miles  above  the  mouth  of  Hermosa  Creek.  No  tribu- 
taries between  the  station  and  mouth. 

Records  available. — November  28,  1911,  to  December  31,  1911. 

Drainage  area. — 172  square  miles  (measured  from  topographic  sheets). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 
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Discharge  measurements.— Made  from  a  bridge  1  mile  below  station  during  high 

water  and  by  wading  at  ordinary  stages. 
Winter  flow.— So  far  as  known,  ice  causes  little  if  any  backwater  at  this  station. 
Diversions. — The  station  is  above  all  diversions. 
Accuracy.— As  the  station  has  not  been  completely  rated  estimates  of  discharge  can 

not  be  presented. 
Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 

November  28,  1911:  Gage  height,  1.80  feet;  discharge,  G7.3  second-feet. 

The  following  gage  heights  were  also  obtained:  December  10,  l.i)  feet;  December 

22,  2.1  feet;  December  27,  2.0  feet.     Gage  heights  December  22  and  27  read  to  top 

of  ice. 

FLORIDA    RIVER    NEAR   DURANGO,    COLO. 

Location. — At  Cash  ranch,  in  sec.  19,  T.  35  N.,  R.  8  W.  New  Mexico  principal  meri- 
dian, 7  miles  east  of  Durango.  Nearest  important  tributary,  Red  ('reek,  enters 
several  miles  above.     There  are  a  number  of  small  intermittent  tributaries  nearer. 

Records  available. — September  18,  1910,  to  October  4,  1911. 

Drainage  area. — 136  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Shifting  during  high  water. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — No  data. 

Diversions. — One  diversion  ditch  heads  above  the  station  and  others  divert  below 
to  irrigate  the  lower  valley. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Florida  River  near  Durango,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Apr.  21 
May   23 
June  27 

B.S.Clayton 

do 

do 

Feet. 
2.72 
4.04 
3.12 

Sec.-ft. 
256 
G2G 
330 

Aug.  30 
Dec.  15a 

B.S.Clayton 

do 

Feet. 
1.68 
2.25 

Sec.-ft. 
52.2 
27 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Florida  River  near  Durango,  Colo.,  for  1911. 
[Thomas  Cash,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.4 
1.4 
1.4 
1.55 
1.5 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.4 
1.35 
1.3 
1.2 
1.2 

1.35 

1.3 

1.3 

1.3 

1.35 

1.3 
1.4 
1.5 
1.6 
1.5 

1.5 

1.35 

1.35 

1.35 

1.4 

1.4 

1.35 

1.35 

1.5 

1.5 

1.4 
1.35 
1.35 
1.35 
1.35 

1.4 

1.35 

1.4 

1.4 

1.5 

1.65 

1.6 

1.65 

1.7 

1.7 

1.7 
1.8 
1.85 
1.9 
1.9 

2.6 

2.5 

2.4 

2.55 

2.4 

2.4 
2.35 
2.3 
2.2 
2.15 

2.2 

2.3 

2.25 

2.2 

2.25 

2.35 

2.55 

2.5 

2.55 

2.7 

2.6 

2.6 

2.65 

2.9 

3.25 

3.5 
3.6 
3.9 
4.0 
3.9 

3.7 
3.6 
3.6 
3.4 
3.2 

3.3 

3.7 

3.9 

4.15 

3.6 

4.45 

4.35 

4.35 

4.5 

4.65 

4.7 
4.55 
4.55 

4.7 
4.7 

4.7 
4.6 
4.25 
4.45 
4.3 

4.05 

3.7 

3.85 

4.0 

3.85 

3.65 

4.35 

4.3 

4.0 

3.5 

3.2 
3.6 
3.  I.') 
2.95 
2.85 

2.6 

2.9 

3.35 

3.55 

3.3 

3.1 

2.9 

2.75 

3.3 

3.4 

2.45 

2.3 

2.2 

2.1 

2.1 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.9 
1.8 
1.75 

1.8 
1.7 
1.7 
1.8 
1.7 

1.65 

1.6 

1.65 

1.7 

1.7 

1.65 
1.6 
1.6 
1.8 
2.2 

1.65 

l.ti 

1.7 

1.7 

1.75 

1.7 

1.65 

1.6 

1.6 

1.7 

4.5 

2             

3.3 

3              

2.7 

4              

2.4 

5 

6          

7 

8 

9 

10 

11 

12 

13 

14 

15 

16  

17 

18 

19 

20 
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Daily  gage  height,  in  feet,  of  Florida  River  near  Durango,  Colo.,  for  1911  —Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sr.pl. 

Oct. 

21 

1.3 

1.25 

1.3 

1.25 
1.3 

1.3 

1.25 

1.3 

1.3 

1.3 

1.3 

1.4 
1.4 
1.5 
1.5 
1.4 

1.4 
1.4 
1.4 

1.9 

1 .  9.-) 
1.9 
1.85 

1.9 

1.9 
1.9 
2.0 
2.2 
2.4 
2.45 

2.8 
3.0 
3.0 
2.8 
2.7 

2.8 
2.9 
2.8 
2.85 
2.65 

3.  45 

3.7 

4.1 

4.3 

4.1 

3.8 
3.7 
4.0 
4.1 
4.0 
4.1 

4.  25 
4.  15 
3.9 
3.8 
3.7 

3.  35 

3.3 

3.3 

3.3 

3.2 

3.5 

3.25 

3.3 

3.3 

4.2 

3.75 

3.4 

3.2 

2.9 

2.7 

2.6 

1.7 

1.95 

1.9 

1.8 

1.8 

1.8 

1.8 

1.75 

1.7 

1.7 

1.65 

1.6 
1.6 
1.7 
1.7 
1.65 

2.05 

2.15 

2.05 

2.2 

3.55 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Florida  River  near  Durango,  Colo.,  fur  1911, 


Day. 

Jan. 

Feb 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
20 
17 
17 

17 
20 
17 
13 
13 

17 
15 
17 
15 
17 

17 
15 
17 
17 
17 
17 

20 
17 
17 
17 
20 

17 
17 
17 
17 

20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
23 
23 
23 
23 

23 
23 
23 

23 
20 
20 
20 
20 

23 
20 
23 
23 
31 

46 
40 
46 
51 
51 

51 
64 
72 

80 
80 

80 
88 
80 
72 
80 

80 
sO 
97 

13.") 

178 

190 

226 
202 
178 
214 

178 

178 
167 
156 
135 
125 

135 
156 
146 
135 

146 

167 
214 
202 
214 
251 

277 
330 
330 
277 
251 

277 
303 
277 
290 

238 

226 
226 
238 
303 
399 

470 
499 
586 
615 
586 

528 
499 
499 
441 

385 

413 
528 

586 
658 
499 

456 
528 
644 
702 
644 

557 
528 
615 
644 
615 
644 

746 
716 
716 
760 
804 

818 
774 
774 
818 
818 

818 
789 
687 

745 
695 

620 
516 
557 
600 

554 

668 
638 
562 
531 

500 

396 
376 
376 
376 

350 

474 
682 
667 

431 

350 
460 
338 
290 
266 

210 
278 
390 
446 
376 

325 
278 
244 

376 
403 

431 
363 
376 
376 
637 

504 
403 
350 
278 
232 
210 

178 
147 
128 
111 
111 

94 

78 

78 
78 
78 

78 
64 
78 
64 

58 

64 
51 
51 
64 
51 

51 
86 
78 
64 
64 

64 
64 
58 
51 
51 
46 

46 
40 
46 
51 
51 

46 
40 
40 
64 
128 

46 
40 
51 
51 
68 

51 
46 
40 
40 
51 

40 
40 
51 
51 

46 

102 
120 
102 
128 
446 

727 

2 

376 

3 

232 

4 

167 

5 

6..      

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17... 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Monthly  discharge  of  Florida  River  near  Durango,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


January 

February . . 

March 

April 

May 

June 

July 

August .... 
September. 
October  1-4. 


23 
23 

190 
330 

702 
818 
682 
178 
446 
727 


15 
17 
20 
125 
226 
350 
210 
46 
40 
167 


19 

20 

63 

213 

508 
637 
388 
77 
72 
376 


1,172 

1,111 

3,896 

12,645 

31,262 

37,880 

23,843 

4,724 

4,268 

2,979 


The  period. 


123,  780 
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LA    PLATA    RIVER    NEAR    LA    PLATA,  N.  MEX. 

Location.— At  highway  bridge  in  sec.  3,  T.  31  N.,  R.  13  W.  New  Mexico  principal 

meridian,  1  mile  south  of  La  Plata  post  office.     No  important  tributary  between 

the  station  and  the  mouth  of  the  river,  15  miles  below. 
Records  available.— May  25,  1905,  to  July  21,  1911. 
Drainage  area. — Approximately  340  square  miles. 
Gage. — Chain  gage;  location  and  datum  unchanged. 
Channel. — Extremely  shifting. 

Discharge  measurements. — Made  from  the  bridge  and  by  wading. 
Winter  flow. — Thin  ice  frequently  forms  across  the  stream  during  the  winter  and 

thick  ice  forms  along  the  shore. 
Diversions. — Nearly  all  the  normal  flow  of  the  river  is  diverted  above  the  station 

during  the  irrigation  season;  a  few  small  ditches  take  water  below. 
Accuracy. — Measurements  insufficient  for  estimates  of  discharge. 
Cooperation. — During  1911  this  station  was  maintained  in  cooperation  with  the 

Territorial  engineer. 

Discharge  measurements  of  La  Plata  River  near  La  Plata,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    23 
Feb.  22 
Mar.  30 

G.H.Russell 

do 

C.  D.  Miller 

Feet. 
3.54 
3.44 
3.56 

Sec.-ft. 
2.3 
4.2 
140 

Apr.     6 
May   29 

E.  0.  Christiansen... 
J.  B.  Stewart 

Fed. 
3.48 
2.63 

Sec.-ft. 
156 
19 

Daily  gage  height,  in  feet,  of  La  Plata  River  near  La  Plata,  N.  Mex.,  for  1911. 
[Frank  Williams,  observer.] 


Day. 

Jan. 

Fel). 

Mar. 

Apr. 

May. 

June. 

July. 

1 

3.5 
3.  55 
3.0 
3.6 
3.6 

3.0 
3.6 
3.0 
3.0 
3.0 

4.7 

4.95 

3.7 

3.7 

3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.65 
3.6 

3.5 
3.5 
3.7 

3.9 
3. 'J 
3.9 
3.9 
3.9 
4.1 

4.1 
4.1 
4.1 

3.9 
3.9 

3.8 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
4.1 
4.5 

3.S 

3.7 
3.9 
3.  75 

3.75 
3.75 
3.75 
3.75 
3.75 

4.4 

4.2 

4.2 

4.25 

4.4 

t.5 

3.  1 
3.4 
3.1 
3.0 

2.9 

3.1 

3.15 

3.2 

3.1 

3.3 
3.3 
3.3 
3.2 
3.3 

3.3 
3.1) 
3.1 
3.3 
3.5 
3.7 

3.8 
4.1 
3.8 
3.7 

3.05 

3.5 
3.4 
3.4 
3.4 
3.45 

3.4 

3.5 
3 .  55 
3.5 
3.5 

3.4 
3.4 
3.9 
3.8 
3.8 

3.9 
3.  f 
3.6 

3.(1 
3.7 

3.6 
3.8 
3.6 
3.6 

3.7 

3.0 
3.4 
3.4 
3.5 

3.0 

3.7 
3.2 
3.1 
3.3 
3.4 

3.5 
3.  0 
3.5 
3.2 
3.0 

3.0 
2.9 
2.85 
2.9 
2.7 

2.8 
2.7 
2.  6 
2.5 
2.5 

2.5 
2.5 
2.5 
2.6 
2.0 
2.0 

2.0 
2.  6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.7 

2.0 
2.0 

2.0 
2.0 
2.  6 
2.9 
2.95 

3.0 
3.0 
2.9 
2.9 

2.8 

2.8 
2.  7.". 
2.0 
2.0 
2.5 

2.5 
2.3 
2.25 
2.3 

2.25 

2.3 

2 

3.0 

3 

2.6 

4 

2.6 

5 

2.7 

6 

2.65 

7 

2.05 

8 

2.6 

9   

2.  0 

10 

2.6 

11        

3.0 

12 

3.5 

13 

8.0 

14                                      

7.0 

15 . . .                  

4.0 

lfi           

3.0 

17         

3.4 

18 

3.55 

19                             

5.4 

20...                  

4.3 

21 

22 

4.7 

23 

24 .                                      

25 

26 

27 

28 

29                               

30 .                  

31 
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SURFACE   WATER  SUPPLY,   1911,   PART  IX. 
WEST   MANCOS   RIVER    NEAR    MANCOS,  COLO. 


Location. — At  Crane's  ranch,  about  sec.  14,  T.  36  N.,  R.  13  W.,  New  Mexico  principal 
meridian,  4  miles  above  Mancos,  Colo.  Nearest  tributary,  East  Fork,  enters  2 
miles  below. 

Records  available.— September  18,  1910,  to  December  5,  1911. 

Drainage  area. — 46  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Liable  to  change  during  high  water. 

Discharge  measurements. — Made  by  wading. 

Diversions. — No  data. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  West  Mancos  River  near  Mancos,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Cage 
height. 

Dis- 
charge. 

Mar.  19 
Apr.   19 
May  22 

B.  S.Clayton 

do 

do 

Feet. 
0.93 
1.39 
1.58 

Sec.-ft. 
31.0 
103 
133 

June  25 
Aug.  28 

B.  S.  Clayton 

do 

Feet. 
1.48 
1.16 

Sec.-ft. 
92.0 
28.2 

Daily  gage  height,  in  feet,  of  West  Mancos  River  near  Mancos,  Colo.,  for  1911. 
[W.  H.  Crane,  observer.J 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1       

1.2 
1.2 
1.2 
1.15 
1.15 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 

1.1 

1.15 

1.2 

1.2 

1.25 

1.3 

1.35 

1.4 

1.5 

1.5 
1.6 
1.6 
1.6 
1.6 

1.6 

1.65 

1.65 

1.7 

1.7 

1.8 

1.8 

1.85 

1.85 

1.9 

1.9 
2.0 
2.0 
2.0 
1.9 

1.85 
1.85 
1.85 
1.S5 
1.85 

1.85 
1 .  85 
1.8 
1.8 
1.7 

1.7 

1.(15 
1.65 
1.65 
1.65 

1.6 
1.6 
1.6 
1.6 
1.6 
1.65 

1.6 
1.7 
1.7 

1.7 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 

1.85 

1.9 
1.8 
1.75 
1.65 
1. 65 

1.6 
1.6 
1.5 
1.4 
1.4 

1.4 
"i.45 

1.45 
1.45 
1.45 
1.45 
1.45 

1.4 

1.4 
1.4 
1.4 
1.4 

1.4 
1.6 
1.5 
1.5 
1.45 

1.45 

1.45 
1.45 
1.75 
1.7 

1.7 
1.6 

1.55 

1.5 

2.1 

1.9 
1.8 
1.5 
2.0 
1.7 
1.6 

1.5 

1.4 

1.4 

1.25 

1.25 

1.3 

1.25 

1.25 

1.25 

1.3 

1.25 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 

1.15 

1.1 

1.1 

1.1 

1.1 

0.9 
.9 
.9 
.9 

.85 

.  85 
.85 
.85 
.85 
.  85 

.85 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.8 
.8 
.8 
.8 

.8 

.9 

.95 

1.0 

1.95 

2.35 

1.8 

1.6 

1.5 

3.25 

2. 95 
2.  55 
2.05 
2.3 
2.2 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
1.95 
1.95 
1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.85 

1.85 

1.85 
1.8 

1.8 
l.S 
l.S 

1.8 
1.8 
1.75 
1.75 

1.7 

1.7 
1.7 
1.7 
1.7 

1.7 

1.7 
1.7 
1.7 

1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

1.65 
1.65 

1.65 
1.6 
1.6 

1.6 

2             

1.6 

3 

1.6 

4 

1.6 

5 

1.6 

6 

7 

8   

9 

10 

11 

12              

13 

14 

15 

16 

17 

18 

19 

20   

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Daily  discharge,  in  second-feet,  of  West  Mancos  River  near  Mancos,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

63 
63 
63 
56 
56 

63 
63 

48 
48 

48 

48 
48 
56 
63 
63 

197 
197 
211 
211 
225 

225 
253 
253 
253 
225 

211 
211 
211 
211 
211 

143 

169 
169 
169 
197 

197 
197 
197 
197 
197 

197 
197 
197 
197 
211 

86 
86 
86 
86 
86 

77 
77 
77 
77 
77 

77 
118 
96 
96 

86 

96 
77 
77 
52 
35 

39 
35 
35 
35 
39 

35 
31 
31 
31 
31 

13 
13 
13 
13 
11 

11 
11 
11 
11 
11 

11 
9 
9 
9 
9 

16 

72 
80 
90 
99 
120 

120 
143 
143 
143 
143 

143 
156 
156 
169 
169 

211 
211 
197 
197 
169 

169 
156 
156 
156 
156 

143 
143 
143 
143 
143 
156 

225 
197 
183 
156 
156 

143 
143 
120 
99 
99 

99 
96 
96 
96 
86 

86 
86 
86 
153 
142 

142 
118 
107 
96 

252 

196 
168 
96 
224 
142 
118 

31 
31 
31 
31 
31 

31 
31 
24 

24 
24 

24 
28 
24 
24 
24 
24 

9 

2... 

17 

9 

3 

18... 

9 

4 

19 

9 

5 

20 

9 

6 

21  . 

9 

7 

22  ... 

Q 

8... 

23 

9 

9     . 

24  ... 

9 

10... 

25... 

9 

11 

26 

9 

12... 

27 

28  ... 

13 

13 

16 

14... 

29  ... 

18 

15 

30 

114 

31 

Note.— Discharge  interpolated  for  days  for  which  gage  heights  are  missing.  Estimates  of  the  discharge 
were  not  made  after  Oct.  1  on  account  of  changes  in  the  channel  after  the  high  water  of  the  first  part  of 
October,  as  no  discharge  measurements  were  made  after  this  flood. 


Monthly  discharge  of  West  Mancos  River  near  Mancos,  Colo. 

,  for  1911. 

Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

169 
253 
225 
252 
96 
114 

48 
143 
86 
77 
24 
9 

93 
192 
161 
113 
36 
14 

5,544 

May 

11,810 

9, 570 

July 

6,942 

August 

2,214 

843 

The  period 

36,923 

VIRGIN  RIVER  BASIN. 
VIRGIN    RIVER    AT    VIRGIN,  UTAH. 

Location, — Half  a  mile  east  of  Virgin,  Utah,  600  feet  below  the  mouth  of  North  Creek, 
in  sec.  23,  T.  41  S.,  R.  12  W.,  Salt  Lake  base  and  meridian. 

Records  available.— April  18,  1909,  to  December  31,  1911. 

Drainage  area. — 1,010  square  miles. 

Gage. — Inclined  staff. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  cable  and  car  and  by  wading. 

Floods.— Virgin  River  is  subject  to  occasional  short  but  severe  floods. 

Winter  flow. — Some  ice  occasionally  forms  at  this  station  during  the  winter  months. 

Diversions. — No  important  diversions  above  the  station;  records  show  very  closely 
the  total  run-off  of  the  Virgin  River  basin  above  this  point . 

Accuracy. — Poor,  because  of  shifting  character  of  stream  bed  and  lack  of  discharge 
measurements. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Virgin  River  at  Virgin,  Utah,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May   12 

G.  C.  Baldwin  

Feet. 
3.99 
3.65 
3.14 

Sec.-ft. 
647 

Sept.  27 
28 

J  C.  Don      ..                          

380 

do 

211 

224  SURFACE    WATER    SUPPLY,    1911,    PART   IX. 

Daily  gage  height,  in  feet,  of  Virgin  River  at  Virgin,  Utah,  for  1911. 
[Niles  Earl,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

3.3 

4.65 

3.45 
3.5 

"2.d" 

2.95 
2.95 
2.9 

"2."  75' 

2.75 

2.7 

2.75 
2.  75 
2.75 

3.65 

2.65 
2.6 

2 

3.2 

3.4 
3.3 
3.5 

2.6 

3 

3.3 

4.6 

4.7 
4.2 

4.45 

4.4 
4.65 

2.6 

4 

5 

3.25 
3.15 

3.15 
3.1 

3.4 

2.85 
2.85 

"2.%" 

3.6 

2.6 
2.6 

2.65 

2.6 
2.65 

6 

3.4 

3.2 

3.25 

3.3 

3.2 

3.2 

4.4 

4.45 

4.65 

3.35 
3.3 

2.75 

2.7 
2.7 
2.65 
2.65 

2.6 

7 

8 

3.4 
8.2 
5.5 

4.1 

2.7 

2.8 

2.65 

2.6 

9 

3.2 
3.25 

5.0 

2.75 
2.75 

"2."8*" 

2.85 
2.85 

2.7 
2.7 

2.65 

10... 

4.3 

4.45 

"4."i5* 
4.1 
3.6 

3.95 
4.1 
4.25 
4.5 

4.6 
4.1 

4.2 

"I'.'o" 

4.0 
4.2 
4.0 

"i'.b" 

3.2 

"3.' is" 

3.4 

2.6 

2.65 
2.5 

11 

"2~k" 

2.7 
2.75 

2.6 

12... 

3.4 

"3.5 

3.3 

3.3 

"3.'8" 
"3.5" 

3.6 
3.7 
3.7 

13 

3.0 
2.9 

2.65 

14 

2.7 

2.75 

2.7 
2.7 

"'2.6" 

2.6 

2.65 

16 

3.4 

3.25 
"3.2," 

2.85 
2.9 

'16.' 3*' 
3.65 

3.6 

2.65 

2.7 

2.65 

"2."  7" 

"'2.' 7*" 

2.7 

2.7 
2.8 
2.7 

2.8 
2.75 

17.. 

2.7 

2.6 
2.6 

"2. .ho 

18.. 

2.8 
2.9 
3.0 

3.4 

2.6 

19 

2.7 

2.7 

2.7 

20... 

3.35 

3.3 

3.25 

3.3 

3.3 

3.25 

3.4 
3.4 
3.5 

3.85 

"3.95 
4.1 

3.95 
3.95 

3.1 
3.0 

2.7 

21 

2.85 
2.8 
2.  75 
2.7 
2.75 

2.7 

3.65 

3.14 

2.65 
2.7 

22 

2.9 

2.65 

2.65 

23 

3.0 

"To" 

3.0 
2.95 

2.95 

3.35 
3.2 

3.0 
2.95 

"3.0" 

24  .. 

3.1 

9.0 

3.7 

3.85 

"3.8" 

3.8 

"2*75" 

2.6 
2.6 

2.6 

25 

4.2 

4.2 
4.0 

"IVz" 

4.45 

4.65 
4.5 
4.2 
4.15 

26 

2.6 

27  ..             

2.65 

2.7 

2.6 

"*2.T" 

2.65 

2.6 

28 

3.2 
3.0 
5.0 
10.0 

2.55 

29 

2.6 

30  ..             

3.6 

2.9 

2.7 

11.0 

2.6 

2.65 

31 

4.25 

Daily  discharge,  in  second-feet,  of  Virgin  River  at 

Virgin,  Utah 

,  for  1911. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

170 
175 

184 
194 
148 

148 
140 
158 
175 
194 

1,700 
175 

112 
88 
172 

256 
164 

72 
88 
112 

100 
88 
114 
140 
7,550 

414 
320 
226 
180 
1,700 
9,050 

500 
284 
254 
316 
300 

284 
226 
240 

254 
226 

255 
284 
300 
316 
254 

254 
269 
284 
276 
269 

25  1 
240 
25  1 
254 
240 

284 

284 
316 

254 

254 
254 
240 
230 

226 

255 

284 

6, 350 

2,350 

700 
500 
482 
399 
316 

356 
414 
414 
468 
522 

562 
604 
735 
782 

830 

830 
645 
788 
930 
905 
8S0 

950 
1,100 
1,230 
1,330 

830 

1,080 
908 
735 
832 
930 

1,080 
931 
782 
735 
356 

604 

735 

880 

1,130 

1,180 

1,230 
735 
850 
970 

1,080 

1,280 

1.  L30 

830 

782 

900 

1,280 
1,160 
1,030 
1,280 
1, 160 

1,030 
1,080 
1,280 
1,060 
830 

738 
645 
645 
830 
645 

645 
645 
630 
615 
604 

604 

580 
550 
522 
500 

490 
482 
482 
418 
354 
327 

300 
316 
300 
284 
276 

269 
254 
245 
235 
230 

226 
220 
214 
284 
262 

240 
233 
226 
214 
202 

180 
ISO 
ISO 
180 
180 

ISO 
170 
170 
L65 

160 

160 
160 
156 
151 
151 

146 
142 
138 
134 
134 

138 
142 
151 
151 
151 

151 
L60 

200 

9,500 

385 

356 
312 
269 
226 

203 

ISO 
170 
175 

ISO 

L75 

170 

170 
170 
160 

147 
134 

134 
130 
128 
126 
126 

120 
122 
124 
126 
123 

120 
123 
126 
126 
120 

123 
126 
126 
126 
126 

126 

142 
126 
126 
126 

126 

126 
134 
134 
L34 

134 

134 
130 
126 
142 

142 

142 
142 
138 
134 

138 

142 
134 
130 
126 

138 

151 
112 
134 
126 
134 

126 
385 
211 

400 
10, 600 

420 
410 
400 
395 
274 

152 
152 

144 
144 
118 

152 
160 
156 
152 
152 

152 
152 
152 
152 
148 

144 
152 
156 
158 
160 

152 
144 
152 
144 

136 
140 

144 
136 
136 
136 
136 

144 

144 
144 

140 
136 

144 
122 
128 
132 
136 

136 
136 
136 
140 
144 

144 
144 
110 
136 
136 

136 
136 
136 
L36 
144 

146 

2     

136 

3 

136 

4 

136 

5 

144 

6 

136 

7 

136 

8 

136 

9... 

136 

10 

136 

11 

136 

12 

140 

13... 

144 

14 

136 

15 

144 

16 

140 

17... 

138 

18 

136 

19 

152 

20 

152 

21 

148 

22 

144 

23... 

140 

24 

136 

25 

136 

26 

136 

27 

28 

29 

30 

31 

136 
129 
136 

144 
140 

Note.  -Daily  discharge  determined  from  three  fairly  well  defined  rating  curves  which  meet  at  gage 
height  3.9;  above  gage  height  3.9  the  curve  is  applicable  Jan.  1  to  Dec.  31. 
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Monthly  discharge  of  Virgin  River  at  Virgin,  Utah,  for  1911. 
[Drainage  area,  1,010  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


January . . . 
February. . 
March ..... 

April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December . 


The  year . 


),050 


6,350 

1,330 

1,280 

316 

9,500 

170 

10,600 

420 

144 

152 


72 
226 
226 
356 


160 

134 
120 
126 
136 

122 
129 


791 
278 
766 
938 
746 
226 
484 
131 
504 
189 
138 
144 


0.783 
.275 

-.758 
.929 
.739 
.224 
.479 
.130 
.499 
.187 
.137 
.143 


10,600 


72 


446 


412 


0.90 
.29 
.87 

1.04 
.85 
.25 
.55 
.15 
.56 
.22 
.15 
.16 


48, 600 

15,400 

47,100 

55,800 

45,900 

13,400 

29,800 

8,060 

30,000 

11,600 

8,210 

8,850 


323,000 


SANTA    CLARA    CREEK    NEAR    CENTRAL,  UTAH. 

Location.— At  R.  IT.  Hunt's  ranch,  in  sec.  14,  T.  39  S.,  R.  16  W.  Salt  Lake  base  and 
meridian,  6  miles  below  Pine  Valley,  and  about  1  mile  southeast  of  Central  post 
office. 

Records  available.— April  21,  1909,  to  December  31,  1911. 

Drainage  area. — 84  square  miles. 

Gage. — Vertical  staff. 

Channel. — Shifts  during  flood  stages. 

Discharge  measurements. — Made  by  wading  at  low  stages  and  from  a  footbridge 
at  high  stages. 

Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  slightly  at  times  during 
the  winter  months. 

Diversions. — The  Eightmile  Flat  canal,  which  has  a  maximum  capacity  of  3.5  second- 
feet,  is  the  only  diversion  above  the  station. 

Accuracy. — Fair  except  for  periods  of  shifting  channel. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Santa  Clara  Creek  near  Central,  Utah,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May    14 
15 

G.  C.  Baldwin 

do 

J.C.  Dort 

Feet. 
4.08 
4.12 
3.32 

Sec.-ft. 
80.3 
76.2 
12.3 

Sept.  30 
30 
30 

J.  C.  Dort 

Feet. 

4. 32 
4.14 
4.85 

Sec.-fl. 
109 

.  do 

102 

Sept.  29 

do 

389 

8174°— wsp  309—14- 


ib 
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Daily  gage  height,  in  feet,  of  Santa  Clara  Creek  near  Central,  Utah,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.2 
3.15 
3.15 
3.15 
3.2 

3.2 
3.2 
3.2 
3.2 
4.9 

4.1 

3.8 
3.75 
3.75 
3.7 

3.65 

3.55 

3.4 

3.45 

3.5 

3.5 

3.45 

3.45 

3.4 

3.4 

3.45 

3.5 

3.4 

3.4 

3.4 

3.35 

3.3 

3.3 

3.4 

3.35 

3.35 
3.35 
3.35 

3.35 
3.35 
3.35 
3.6 
3.4 

3.45 
3.45 
3.55 
4.0 
4.65 

4.3 
3.9 
3.8 
3.7 
3.7 

3.  65 

3.75 

3.7 

3.75 

3.75 

3.  75 

3.75 

3.8 

3.8 

3.85 

3.85 

3.9 

3.9 

3.9 

3.9 

4.0 

4.0 
4.0 
4.1 
4.2 
4.1 

4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
3.95 
3.9 
3.8 
3.8 

3.75 
3.7 
3.7 
3.  75 
3.75 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.85 
3.85 
3.9 

3.8 

3.8 
3.85 
3.85 
3.86 
3.95 

4.1 
4.2 
4.3 
4.3 
4.25 

4.15 

4.1 

4.1 

4.1 

4.06 

4.0 
4.0 
3.95 
3.95 

4.0 

4.0 
4.0 
4.0 
4.0 
3.95 

3.9 
3.9 
3.9 
3.9 
3.9 
3.95 

3.95 
3.95 
3.95 
3.95 
3.95 

3.95 
3.95 
3.95 
3.95 
3.95 

3.8 
3.8 
4.1 
4.1 
4.05 

4.05 

4.0 

3.9 

3.9 

3.9 

3.9 

3.85 

3.8 

3.8 

3.75 

3.75 
3.65 
3.6 
3.55 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.45 

3.45 
3.45 
3.45 
3.45 
3.45 

3.45 

3.45 

3.58 

3.5 

3.5 

3.  65 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.45 

3.4 

3.35 

3.3 

3.35 

3.35 

3.35 
3.3 
3.3 
3.3 

3.25 

3.3 
3.3 
3.3 
3.3 
3.3 

3.25 
3.25 
3.25 

3.25 
3.25 

3.3 

3.3 

3.3 

3.25 

3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

3.3 

3.3 

3.25 

3.25 

3.25 

3.25 
3.25 
3.25 
3.25 
3.25 

3.25 

3.3 

3.3 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 

3.3 

4.2 

3.8 
3.7 

3.3 
3.3 

3.3 

2 

3.3 

3 

3.6 
3.6 
3.6 

3.5 
3.45 
3.45 
3.45 

3.45 

3.45 
3.45 
3.45 
3.45 
3.45 

3.4 

3.4 

3.35 

3.35 

3.35 

3.35 
3.35 
3.35 
3.35 
3.35 

3.35 

3.35 

3.35 

3.35 

3.3 

3.3 

3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

3.3 

4 

5 

3.3 

6 

7 

3.3 

8 

y 

3.3 

10 

3.3 

11 

12 

3.2 

13 

3.2 

14 

3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.15 

3.2 

3.3 

3.3 

4.1 

3.6 

3.4 

3.35 

4.0 

3.65 

5.0 

15 

16 

3.3 

17 

3.3 

18 

19 

3.2 

20 

3.2 

21 

3.2 

22 

23 

3.2 

24 

25 

3.2 

20 

3.25 

27 

28 

3.25 

29 

3.25 

31 

3.2-5 

Daily  discharge,  in  second-feet,  of  Santa  Clara  Creek  near  Central,   Utah,  for  1911. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

7 

163 

24 

66 

46 

61 

23 

17 

12 

57 

12 

7 

96 

24 

66 

51 

61 

23 

14 

12 

46 

12 

7 

87 

24 

78 

51 

61 

23 

12 

10 

36 

12 

7 

87 

61 

91 

51 

61 

23 

14 

10 

36 

12 

i 

78 

31 

78 

61 

61 

23 

14 

10 

36 

12 

7 

70 

38 

78 

78 

61 

23 

14 

10 

27 

12 

7 

53 

38 

66 

1)1 

61 

23 

12 

10 

23 

12 

i 

31 

53 

66 

L06 

61 

23 

12 

10 

23 

12 

7 

38 

66 

6? 

106 

61 

23 

12 

10 

23 

12 

406 

45 

184 

66 

98 

61 

20 

10 

10 

23 

12 

200 

45 

106 

66 

84 

46 

20 

12 

10 

23 

12 

50 

38 

56 

61 

78 

46 

20 

12 

12 

23 

12 

20 

38 

46 

56 

78 

78 

20 

12 

12 

23 

12 

7 

31 

38 

46 

78 

78 

20 

12 

12 

23 

12 

7 

31 

38 

46 

68 

72 

20 

12 

12 

23 

12 

7 

38 

34 

42 

66 

72 

20 

10 

12 

19 

12 

7 

45 

42 

38 

66 

66 

20 

10 

12 

19 

12 

7 

31 

38 

38 

61 

56 

29 

10 

12 

16 

12 

J 

31 

42 

42 

61 

56 

23 

10 

12 

16 

12 

7 

31 

42 

42 

66 

56 

23 

10 

12 

16 

12 

7 

24 

42 

46 

66 

56 

34 

12 

12 

16 

12 

7 

18 

42 

46 

66 

51 

23 

12 

12 

16 

12 

18 

18 

46 

46 

66 

46 

23 

12 

12 

16 

12 

18 

31 

46 

46 

66 

46 

23 

10 

12 

16 

12 

163 

24 

51 

46 

61 

42 

23 

12 

12 

16 

12 

61 

24 

51 

46 

56 

42 

23 

12 

12 

16 

12 

31 

24 

56 

51 

56 

34 

23 

12 

12 

16 

12 

24 

24 

56 

51 

56 

30 

23 

12 

12 

16 

12 

139 

56 

56 

56 

26 

23 

12 

12 

16 

12 

70 

56 

46 

56 

23 

20 

12 

114 

12 

12 

440 

66 

61 

20 

12 

12 

, 

Doc. 


Note.— Daily  discharge  determined  from  two  fairly  well  defined  rating  curves,  one  applicable  Jan.  1  to 
Mar.  8  and  Ocl.  1  to  Dec.  31,  and  the  other  Mar.  9  to  Sept.  29.  Discharge  Sept.  30  determined  by  indirect 
method  for  shifting  channels. 
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Monthly  discharge  of  Santa  Clara  Creek  near  Central,  Utah,  for  1911. 
[Drainage  area,  84  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


rer 
square 
mile. 


Run-off. 


Depth  in 

inches  on 

draina  e 

area. 


Total  in 
aero-feet. 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Hi) 
163 
1st 
91 
106 
78 
29 
17 
111 
57 
12 
12 


57.0 
46.2 
51.4 
55.9 
68.1 
54.4 
22.6 
12.0 
14.8 
22.5 
12.0 
10.1 


0.679 
.550 
.612 
.665 
.811 
.648 
.269 
.143 
.176 
.268 
.143 
.120 


0.7S 
.57 
.71 
.74 
.94 
.72 
.31 
.16 
.20 
.31 
.16 
.14 


440 


35.5 


.424 


3,500 

2,570 

3, 160 

3,330 

4,190 

3,240 

1,390 

738 

881 

1,380 

714 

621 


25,7-10 


SANTA    CLARA    CREEK   NEAR    ST.  GEORGE,    UTAH. 

Location. — About  2  miles  west  of  St.  George  and  3  miles  above  mouth  of  creek,  in 
sec.  27,  T.  42  S.,  R.  16  W.  Salt  Lake  base  and  meridian. 

Records  available.— April  16,  1909,  to  December  31,  1911. 

Drainage  area. — 540  square  miles. 

Gage. — Inclined  staff. 

Channel. — Shifting. 

Discharge  measurements. — Made  from  cable  and  car  or  by  wading. 

Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  at  times  during  the 
winter  months. 

Diversions. — The  Bloomington  and  Seep  canals  divert  water  from  Santa  Clara  Creek 
below  the  station;  except  for  these  canals  the  records  indicate  the  amount  of 
unappropriated  water  flowing  from  Santa  Clara  Creek  into  Virgin  River. 

Accuracy. — Records  for  1911,  except  discharge  measurements,  withheld  until  addi- 
tional data  can  be  obtained. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 


D 

ischarge  measurements  of  Santa  Clara  Creek  near  St.  George,  Utah,  in  1911 . 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

May   11 
Sept.  25 

G.  C.  Baldwin 

Feet. 
3.82 
1.57 

Sec.-ft. 
80.45 

J  C.  Dort                                                                        

3.67 

BILL    WILLIAMS    RIVER    NEAR   SWANSEA,    ARIZ. 

Location. — In  the  canyon  1  mile  below  Planet  mine,  9  miles  northwest  of  Swansea, 

and  28  miles  north  of  Bouse. 
Records  available. — September  26,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage.— Staff  gage  in  four  sections;  the  two  low-water  sections  arc  on  the  righl  bank 

a  short  distance  above  the  cable;  the  remainder  of  the  gage  is  bolted  t"  <  liffs  on 

the  left  bank  just  above  the  cable. 
Channel. — Shifting  sand. 
Discharge  measurements. — Made  from  car  and  cable  just  below  gage  and  by 

wading. 
Accuracy. — Discharge  measurements  insufficient  for  estimates  o  f  daily  discharge. 
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Discharge  measurements  of  Bill  Williams  River  near  Swansea,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Apr.     5 
Oct.    21 

C.  C.  Jacob 

Feet. 
3.70 
3.65 

Sec.-ft. 
25 

do 

15 

Daily  gage  height,  in  feet,  of  Bill  Williams  River  near  Swansea,  Ariz.,  for  1911. 
[L.  G.  Martinez,  observer.] 


Day. 


1 

2.5 

2 

2.5 

3 

2.5 

4 

2.5 

5 

2.5 

6 

2.5 

7 

2.4 

8 

2.4 

9 

2.4 

10 

2.4 

11 

2.4 

12 

13 

14 

15 

3.3 

16 

17 

18 

3.0 

19 

3.0 

20 

3.0 

21 

3.0 

22 

3.0 

23 

3.0 

24.  .. 

3.0 

25 

3.0 

26 

3.0 

27 

3.0 

28 

3.3 

29 

3.3 

30.  .. 

3.3 

31 

3.3 

Jan. 


Feb. 


3.1 

3.2 
3.4 
3.5 


4.2 
4.0 
3.8 
3.8 

3.6 
3.5 
3.5 
3.4 
3.4 

3.4 
3.3 
3.3 
3.3 
3.3 


Mar. 


3.2 
3.2 
3.1 
3.1 
3.1 

3.5 
3.6 
3.7 
3.6 
3.5 

3.4 


4.3 
4.1 

4.0 
4.0 
3.9 
3.9 
3.2 

3.8 
3.8 
3.8 
3.8 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 
3.7 


Apr. 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 


May. 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 

3.7 

3.7 
3.6 

3.6 
3.6 
3.6 


July. 


2.7 
3.3 

4.4 
4.1 
3.8 
4.0 
4.2 

4.1 
4.0 
3.8 
3.7 
3.7 
3.7 


Aug. 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 
3.7 


Sept. 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 


Oct. 


3.7 
3.9 
3.9 

3.7 
3.7 

4.6 
3.9 
3.9 
3.7 
3.7 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.8 
3.8 
3.7 
3.6 


Nov. 


3.5 
3.5 
3.4 
3.4 
3.4 

3.4 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 


Dec. 


3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.5 
3.5 

3.5 

3.45 

3.45 

3.45 

3.45 

3.45 
3.45 
3.45 
3.45 
3.45 

3.35 
3.15 
3.15 
3.15 
3.05 
3.05 
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GILA    RIVER    NEAR    REDROCK,  N.  MEX. 

Location. — Four  miles  northeast  of  Bedrock  post  office,  near  the  eastern  edge  of  T. 
18  N.,  R.  18  W.,  New  Mexico  principal  meridian,  in  the  Middle  Box  Canyon. 
Nearest  important  tributary  is  Mancos  Draw,  an  intermittent  stream  which  enters 
12  miles  above  the  station.  A  number  of  large  washes  come  into  the  river  above 
and  below  the  station,  and  during  flood  stages  carry  large  quantities  of  water. 

Records  available.— May  14,  1908,  to  December  31,  1911. 

Drainage  area. — 3,500  square  miles  (measured  from  Land  Office  map). 

Gage. — Automatic  recording  gage.  The  origiual  staff  gage  was  located  at  the  mouth 
of  the  canyon.  On  July  16,  1909,  readings  on  this  gage  were  discontinued  and  a 
Friez  automatic  gage,  reading  to  a  new  datum  was  installed  at  the  present  site. 
The  Friez  gage  was  washed  out  by  the  flood  of  July  23,  1911,  and  a  Barrett  and 
Lawrence  automatic  gage,  reading  to  the  same  datum,  was  established  in  its  place 
October  3,  1911,  but  was  not  put  into  operation  until  December  1,  1911.  All 
gage  heights  July  23,  to  November  30,  1911,  were  read  on  a  staff  gage  attached  to 
the  automatic  float  box  and  refer  to  the  datum  of  the  automatic  gages. 

Channel. — Extremely  shifting. 
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Discharge  measurements. — Made  from  car  and  cable  400  feet  below  the  gage,  and 

at  low  stage  by  wading. 
Winter  flow. — Except  for  a  fringe  of  ice  along  the  edges  of  the  river,  ice  does  not 

interfere  with  the  accuracy  of  the  results. 
Diversions. — A  number  of  large  irrigation  ditches  and  reservoirs  divert  water  above 

the  station. 
Flood  flow. — On  July  23,  1911,  a  very  severe  flood  occurred  in  the  valley.     Owing 

partly  to  a  log  jam  the  maximum  stage  at  the  station  was  aboul  22  feet  with  a 

discharge  of  about  18,000  second-feet. 
Accuracy. — Owing  to  the  extremely  shifting  character  of  the  channel  and  to  lack  of 

sufficient  discharge  measurements,  reliable  estimates  of  discharge  for  1911   can 

not  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

Thomas  Lyons,  Gila,  N.  Mex. 

Discharge  measurements  of  Gila  River  near  Redroch,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feb.     2 

CD.  Miller 

Feet. 
2.48 
3.60 
1.70 

Sec.-ft. 
200 
855 
82.3 

Aug.  15 
Nov.  28 

G.  H.Russell 

A.  S.  Kirk  pat  rick 

Feet. 
0.25 
.50 

Sec.-ft. 
38.0 

Mar.  27 
May   25 

G.H.  Russell 

do 

95.0 

Daily  gage  height,  in  feet,  of  Gila  River  near  Redroclc,  N.  Mex.,  for  1911. 
[R.  A.  Jernigan,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Nov. 

Dec. 

1  

1.8 

1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.7 
1.7 
1.7 

1.8 
3.0 
3.0 
3.0 

3.2 
3.2 
3.1 
3.1 
3.0 

2.9 

2.9 

2.85 

2.85 

2.9 

2.9 

2.9 

2.85 

2.75 

2.55 

2.5 
2.5 
2.4 
2.3 
2.25 

2.25 

2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.05 

1.95 

1.9 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 
1.9 

1.8 
1.8 
1.85 

1.85 
1.85 
1.9 
1.9 
1.9 

1.85 
1.85 
1.8 
1.8 
1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.65 
1.65 
1.55 
1.6 
1.55 
1.5 

1.5 

1.5 

1.55 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.45 

a3.0 
1.8 
1.75 
1.7 
1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

1.6 

1.95 

1.8 

1.7 

1.65 

1.6 
1.6 
1.55 
1.5 
1 .  45 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
2.0 

t>3.2 
2.9 
3.4 
3.4 

3.1 

2.75 

3.0 

2.7 

2.75 

2.6 

2.55 
2.65 

0.95 

2 

2.48 

1.6 

---,--- 

.95 

3 

1.2 

4 

1.5 
2.1 

3.3 

3.45 

4.1 
4.0 
4.0 
3.5 
3.2 

3.0 

3.05 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.85 

3.0 

3.5 

3.5 

3.75 

3.  05 

3.55 

3.4 

3.35 

3.25 

1.2 

5 

.5 

1.2 

6 

1.2 

7 ... 

.85 

1.2 

8 

1.2 

9 

8.0 

1.2 

10   . 

1.2 

11 

""i.o"' 

6.4 

1.2 

12 

1.2 

13. 

1.2 

14... 

.3 

.25 

""'2.'6" 

'"i'.b" 

1.2 

15... 

1.2 

16 

1.5 

1.2 

17   . 

1.2 

18 

2.0 

2.0 

1.2 

19... 

1.2 

20 

1.2 

21 

""2.'6" 

1.8 

1.2 

22... 

1.1 

23     . 

1.6 

1.0 

24 

2.4 
4.0 

2.0 

.8 

25 

2.2 

1.7 
2.0 

1.0 

2G 

1.0 

27 

1.0 

28 

3.0 

L.8 

0.5 

1.0 

29 

1.0 

30 

2.0 

1.0 

31. 

1.0 

o  Maximum  gage  height,  6.1  feet.  ^  Maximum  gage  height,  5.0  feet. 

Note.— Gage  heights  somewhat  aflected  by  ice  Jan.  1  to  11  and  Dec.  25  to  31. 
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GILA    RIVER    AT    GUTHRIE,  ARIZ. 

Location. — About  500  feet  above  Arizona  &  New  Mexico  Railroad  bridge  at  Guthrie, 
in  sec.  3,  T.  6  S.,  R.  30  E.;Gila  and  Salt  River  base  and  meridian,  8  milea  above 
mouth  of  San  Francisco  River. 

Records  available. — November  6,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Inclined  staff  bolted  to  conglomerate  rock  on  right  bank. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  car  and  cable  50  feet  below  gage,  and  by 
wading. 

Diversions. — About  7,000  acres  of  land  irrigated  from  this  stream  above  the  station. 

Accuracy. — Full  reliance  can  not  be  placed  in  the  gage  height  record  previous  to 
November  12,  1911.  Discharge  measurements  during  1911  insufficient  for  esti- 
mates of  flow. 

Discharge  measurements  of  Gila  River  at  Guthrie,  Ariz.,  in  1911 . 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

height. 

Dis- 
charge. 

Jan.   17 

C.  C.Jacob 

Feet. 
6.02 
6.70 
6.66 
7.15 

Sec.-ft. 
239 
413 
146 
310 

Aug.  28 
Sept.  22 
Nov.  11 
Dec.   12 

C.  C.Jacob 

Feet. 
5.40 
5.45 
5.70 
5.  60 

Sec.-ft. 
197 

Mar.  15 
Apr.   14 

July   12 

do 

do 

do 

do 

do 

do 

149 
169 
130 

Daily  gage  height,  in  feet,  of  Gila  River  at  Guthrie,  Ariz.,  for  1911. 
[Amelia  Short,  observer.] 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

5.3 

5.7 

5.95 

7.05 

6.2 

5.9 

6.7 

5.9 

5.  1 

6.7 

6.0 

5.3 

6.0 

6.9 

7.1 

6.2 

5.9 

6.5 

5.  75 

5.3 

6.6 

5.9 

5.3 

6.0 

7.0 

7.2 

6.2 

5.9 

6.35 

5.55 

5.3 

6.6 

5.9 

5.3 

6.0 

7.15 

7.1 

6.1 

5.9 

6.2 

5.45 

5.3 

6.5 

5.9 

5.3 

6.0 

7.1 

7.05 

6.1 

5.9 

6.2 

5.4 

5.05 

6.6 

5.9 

5.3 

5.9 

7.1 

7.0 

6.1 

5.9 

6.1 

5.3 

5.  0 

7.  15 

5.9 

5.3 

5.9 

7.8 

6.95 

6.1 

5.9 

6.0 

5.  25 

5.  0 

8.0 

5.9 

5.3 

5.9 

7.7 

6.9 

6.0 

5.9 

6.0 

5.  L5 

5.  0 

ti.  55 

5.8 

5.3 

5.9 

7.5 

6.85 

6.0 

5.9 

6.0 

5.1 

5.0 

6.3 

5.  75 

5.3 

5.9 

7.7 

6.9 

6.0 

5.9 

0. 15 

5.1 

7.9 

6.  0 

O.  1 

5.3 

5.9 

7.7 

6.8 

5.  95 

6.6 

6.8 

5.0 

6.7 

5.9 

5.68 

5.4 

5.9 

7.0 

6.75 

5.  95 

6.8 

7.4 

5.0 

6.05 

5.8 

5.70 

6.85 

5.9 

7.0 

6.7 

5.95 

6.6 

7.75 

5.0 

5.6 

5.7 

5.66 

5.65 

5.8 

7.0 

6.65 

5.95 

6.7 

7.6 

5.0 

5.5 

5.6 

5.  66 

5.9 

5.7 

6.7 

6.65 

5.9 

6.5 

7.85 

5.0 

5.8 

5.6 

5.66 

5.9 

5.6 

6.65 

6.6 

5.9 

6.5 

7.75 

5.0 

5.45 

5.6 

5.67 

5.9 

5.6 

6.4 

6.7 

5.9 

6.4 

7.85 

4.8 

5.  3 

5.5 

5.68 

5.9 

5.6 

6.4 

6.65 

5.9 

6.4 

7.55 

4.6 

5.25 

5.5 

5.64 

5.7 

5.9 

6.5 

6.55 

5.9 

6.4 

7.9 

4.6 

5.2 

5.  o 

5.62 

5.6 

5.9 

6.4 

6.4 

5.9 

6.4 

7.95 

4.6 

6.85 

5.5 

5.64 

5.7 

5.9 

6.25 

6.4 

5.9 

6.3 

7.  75 

4.  55 

6.4 

5.4 

5.62 

5.7 

5.9 

6.2 

6.3 

5.9 

6.35 

7.6 

4.55 

5.5 

5.5 

5.60 

5.7 

5.9 

6.3 

6.2 

5.9 

6.2 

7.4 

5.15 

5.4 

5.5 

5.60 

5.7 

5.9 

6.4 

6.2 

5.9 

6.25 

9.8 

5.25 

5.4 

5.5 

5.59 

5.8 

5.9 

6.8 

6.1 

5.9 

6.2 

10.8 

5.45 

5.4 

5.5 

5.59 

7.05 

5.9 

7.3 

6.1 

5.9 

6.15 

6.6 

5.  85 

5.4 

5.4 

5.59 

6.8 

5.9 

7.35 

6.1 

5.9 

6.  1 

6.95 

5.  55 

5.  () 

5.  5 

5.58 

7.0 

5.9 

7.4 

6.15 

5.9 

6.1 

6.7 

5.  1 

5.6 

5.  5 

5.56 

6.3 

7.35 

6.1 

5.9 

6.1 

6.45 

5.4 

5.5 

6.4 

5.56 

6.3 

7.3 

6.2 

5.9 

6.0 

6.25 

5.75 

5.6 

5.9 

5.54 

6.3 

7.2 

5.9 

6.7 

6.0 

5.45 

5.9 

Dec. 


1 

2 
3 

4 
5 

6 

7 
8 
9 
10 

11 
11' 
13 

14 
15 

16, 

17 
IS 
19, 

21) 

21, 
22. 
23, 

24, 

25 

26. 

27. 
28, 
29, 

3D. 

31 


5.55 
5.54 
5.52 
5.56 
5.57 

5.57 


5.60 
5.61 

5.60 
5.60 
5.61 
5.60 
5  60 

5.60 
5.59 
5.58 
5.58 
5.56 

5.56 
5.56 
5.56 
5.57 
5.57 

5.57 
5.57 
5.  56 
5.56 
5.55 
5.55 
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TrlLA    RIVER    AT    SAN    CARLOS,  ARIZ. 

Location.— Below  Arizona  &  Eastern  Railroad  bridge  on  San  Carlos  Indian  Reserva- 
tion, about  1  mile  east  of  San  Carlos,  and  one-half  mile  above  mouth  of  San  Carlos 
River. 

Records  available. — 1899  to  1905  at  a  point  about  1  mile  below  present  site;  August 
17,  1910,  to  February  5,  1911,  when  station  was  discontinued. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff  fastened  to  west  pier  of  railroad  bridge.  On  September  7,  1910, 
a  staff  gage  was  installed  at  old  trestle  bent,  600  feet  below  bridge,  at  an  inde- 
pendent datum.  The  relation  between  these  gages  has  been  established  and  all 
gage  heights  are  referred  to  the  datum  of  the  new  gage. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  railroad  bridge  and  by  wading. 

Accuracy. — Estimates  of  discharge  not  prepared,  as  results  have  not  been  satisfactory. 

Daily  gage  height,  in  feet,  of  Gila  River  at  San  Carlos,  Ariz.,  for  1911 . 
[J.  B.  Stone,  observer.] 


Day. 

Jan. 

Feb. 

1 

11.0 
11.0 
11.0 
11.0 

11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.8 
11.8 

11.8 
11.8 
11.7 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Day. 

Jan. 

Feb. 

11 

11.25 

11.6 

11.9 

12.2 

12.0 

12.0 
11.9 
11.8 
11.8 
11.8 

12 

13 

14 

15 

1G 

17 

IS 

19 

20 

Day. 

Jan. 

21 

11.8 
11.8 
11.8 
11.8 
11.8 

11.8 
11.8 
11.8 
11.  S 
11.8 
11.8 

22 

23   . 

24 

25 

26 

27 

28 

29 

30 

31 

GILA    RIVER    AT    KELVIN,  ARIZ. 

Location. — About  half  a  mile  below  mouth  of  Mineral  Creek,  1  mile  below  Kelvin, 
Ariz.,1  and  25  miles  above  Florence,  Ariz. 

Records  available. — January  26  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Inclined  staff  bolted  to  basalt  ledge  on  right  bank  opposite  observer's  home. 
This  gage  was  destroyed  by  the  March  flood  and  was  replaced  by  painting  the 
section  directly  on  the  rock  about  10  feet  downstream  from  original  gage.  On 
November  23  an  inclined  staff  for  low  water  was  bolted  to  the  rock  to  which  the 
first  gage  was  attached.     The  original  datum  has  been  maintained. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  the  public  car  and  cable  about  three- 
fourths  of  a  mile  above  gage,  and  by  wading. 

Diversions. — About  7,000  acres  of  land  irrigated  from  this  stream  above  the  station. 

Accuracy. — Although  channel  shifts,  the  control  is  fairly  permanent  between  floods. 
Results  are  considered  good  for  a  station  of  this  type.  Estimates  have  been 
prepared  from  curves  covering  periods  between  floods. 


1  Ray  Junction  on  Arizona  &  Eastern  Kailroad. 
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Discharge  measurements  of  Gila  River  at  Kelvin,  Ariz.,  in  1911. 


Date. 

II  vlrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Jan.    27 

C.C.Jacob 

do 

do 

do 

do 

do 

do 

Feet. 
4.60 
4.50 
4.90 
4.00 
3.70 

10.05 
7.05 

Sec.-ft. 

490 

460 

576 

71 

6.6 

12, 700 

3,560 

Sept.  12 
Oct.      5 
6 
30 
Nov.  24 
Deo.    20 

C.C.Jacob 

Feet. 
3.98 
5.79 
6.20 
7.18 
4.71 
4.79 

Sec.-ft. 
50 

Feb.  17 
Mar.  22 
Apr.   25 
May    24 
July   26 
27 

do 

do 

do 

do 

do 

1,030 

1,600 

3,920 

211 

272 

Daily  gage  height,  in  feet,  of  Gila  River  at  Kelvin,  Ariz.,  for  1911. 
[H.  Measom,  observer.] 


Day. 


Jan. 


Feb. 


4.65 

4.5 

4.7 

4.7 


4.55 

4.5 

4.4 

5.15 

5.65 

4.95 

4.6 

4.75 

4.6 

4.5 

4.45 

4.4 

4.4 

4.35 

4.3 

4.45 
4.5 

4.5 
4.7 
4.8 

4.75 

4.65 

4.6 

4.5 

4.5 


4.4 

4.45 


Mar. 


4.4 
4.5 
4.7 
5.0 
5.05 

7.5 
8.0 
8  0 
7.5 


6.75 

6.0 

5.9 

5.85 
5.8 

5.8 
5.7 
5.7 
5.7 
5.6 

5.3 

5.0 

4.85 

4.95 

5.0 

4.9 

4.9 

5.15 

5.3 

5.25 

5.2 


Apr. 


5.05 
5.0 
5.0 
5.0 
4.9 


4.8 
4.7 

4.7 
4.7 

4.7 

4.6 

4.5 

4.45 

4.4 

4.4 
4.3 
4.3 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.1 

4.0 
4.0 
4.0 
4.0 
4.0 


May. 


4.0 
4.0 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.8 
3.8 
3.8 
3.8 
3.8 


3.6 
3.6 
3.6 
3.6 

3.6 

3.6 

3.6 

3.55 

3.5 

3.5 

3.5 


June. 


3.5 
3.5 
3.5 
3.5 
3.5 

3.5 


3.5 

3.5 
3.5 
4.3 
4.2 

4.2 
4.0 
3.95 
3.85 
3.8 

3.7 

3.85 

3.7 

3.7 

3.7 

3.65 

3.5 

3.1 

2.85 

3.35 


July, 


4.0 
4.0 
3.8 
3.7 
3.7 

3.6 

3.6 

3.5 

3.35 

3.05 

2.9 
3.4 
5.15 
5.0 

4.8 

5.0 

6.5 

6.35 

6.55 

6.1 

6.35 

6.35 

5.75 

5.4 

5.4 


7.75 
7.25 
6.3 

5.85 
5.6 


Aug. 


5.4 
4.9 
4.65 
4.5 

4.5 

4.5 

4.55 

4.7 

4.6 

4. 


55 


4.5 

4.45 

4.4 

4.4 

4.4 

4.3 
4.3 
4.2 
4.2 
4.15 

4.0 
5.0 
4.9 
4.5 
4.25 

4.0 

5.0 

5.3 

4.65 

4.3 

4.0 


Sept. 


3.9 
3.8 
3.6 

4.25 
4.65 

4.3 
4.0 
3.8 
3.6 
3.5 

3.4 

3.95 

5.25 

5.9 

7.2 

5.95 

5.65 

5.6 

5.75 

5.9 

5.4 

5.55 

5.2 

4.95 

4.8 


4.5 
4.8 
5.35 
5.5 


Oct. 


5.3 
5.4 
5.2 
5.2 
5.65 

7.0 

7.25 

6.9 

6.15 

5.6 

5.5 

5.25 

5.2 

5.2 

5.15 

5.1 
5.0 
5.0 

5.0 
5.0 

5.0 
5.0 
4.9 
4.9 

4.8 

4.8 

4.85 

5.25 

6.05 

7.05 

6.95 


Nov 


5.95 

5.8 

5.5 

5.4 

5.35 

5.3 

5.3 

5.25 

5.1 

5.1 

5.0 
5.0 
5.0 
4.9 
4.8 

4.8 
4.8 
4.7 
4.6 
4.5 

4.5 
4.5 
4.  55 

4.7 
4.  7 

4.7 
4.6 
4.6 
4.6 
4.6 


Daily  discharge,  in  second-feet,  of  Gila  River  at  Kelvin,  Ariz.,  for  1911. 


Day. 


Jan. 


Feb. 


470 
440 
380 
935 
,420 

760 

500 
605 
500 
440 

410 

380 
380 
350 

3L'0 


Mar. 


380 
440 
570 

800 

845 

4,720 
6,070 
6,070 
4,640 
4,640 

2,930 
1,680 
1,550 
1,490 
1,430 


Apr. 


695 
655. 
655 
655 
575 

575 
500 
425 
425 
425 

425 
355 
290 
260 
230 


May. 


June. 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 

4 

4 

180 

138 


Jul  v. 


4 
2 
0 

0 
3 

778 
655 
500 


Aug. 


1,000 
575 
390 
290 
290 

290 
322 
425 
355 
322 

290 
260 
230 
230 
230 


Sept. 


38 

21 

7 

159 

390 

180 
64 
21 

4 

3 

51 

865 

1,550 

3,890 


Oct. 


575 
655 
500 

500 
8S5 

3,220 
3,900 

2,  980 

1,520 

830 

740 
538 
500 
500 
465 


Nov. 


1,240 

1,060 

740 

655 

615 

575 
575 
538 
430 
430 

365 
365 
365 
310 
260 
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Daily  discharge,  in  second-feet,  of  Gila  River  at  Kelvin,  Ariz.,  for  1911—  Continued. 


Day. 


17.... 

18 

19 

20... 

21 

22 

23 

24... 

25... 

26 

440 

27 

470 

28 

535 

29 

440 

30 

570 

31 

570 

Jan. 


Feb. 


410 
440 
440 
570 
640 

605 
535 
500 
440 
440 

440 

380 
410 


Mar. 


1,430 
1,310 
1,310 
1,310 
1,200 

910 
655 
538 
615 
655 

575 
575 
778 
910 
865 
820 


Apr. 


250 
180 
180 
138 
138 

138 
138 
138 
138 
100 

64 
64 
64 

(14 
64 


May. 


JuilC 


i:;s 
64 
51 
30 
21 

12 
30 
12 
12 

12 

10 
4 
1 
0 
2 


July. 


655 

2,460 
2,210 
2,  550 
1, 820 

2,210 
2,  210 
1,370 
1,000 
1,000 

11,800 
5,340 
4,010 
2, 130 
1,490 
1,200 


\iu:. 


ISO 
I  Ml 

138 
138 
119 

64 
655 

575 
290 
159 

64 
655 
910 
390 
L80 

64 


1,240 
885 

830 
1,000 
1,180 

655 

785 
500 
338 

260 

215 
145 
260 
615 
740 


Oct. 


430 
365 
365 
365 

365 

365 
365 
310 
310 
260 

260 
285 

;v;s 
1,380 

3,350 

:;,  ion 


Nov. 


260 
260 
215 

I?:, 
145 

145 
I  15 
L60 
215 
215 

215 
175 

17.-, 
175 
175 


17.-, 
175 
215 
260 
238 

215 
215 
215 
215 
260 

310 

310 
310 
260 
260 
215 


Note.— Daily  discharge  determined  from  three  fairly  well  defined  rating  curves  applicable  Jan.  26- 
Mar.  8,  Mar.  9-Sept.  15,  and  Sept.  16-Dec.  31,  respectively. 

Monthly  discharge  of  Gila  River  near  Kelvin,  Ariz.,  for  1911 . 


January  26-31. 

February 

March 

April 

May 

June 

July 

August 

September. . . 

October 

November 

December 


Month. 


The  period. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


570 
1,420 
6,070 

695 
64 

180 
11,800 
1,000 
3,890 
3,900 
1,240 

310 


440 

320 

380 

64 

4 

0 

0 

64 

3 

200 

145 

120 


504 

519 
1,700 

299 
21.8 
25.6 
1,470 

331 

563 

991 

379 

187 


Run-off 
(total  in 

acre-feet). 


6,000 

28, 800 

105, 000 

17,  son 

1,340 

1,520 

90, 400 

20,  400 

33,500 

60, 900 

22,600 

11,500 


100,000 


Accu- 
racy. 


SAN    FRANCISCO    RIVER    AT    ALMA,  N.  MEX. 


Location. — About  half  a  mile  southwest  of  Alma,  in  sec.  4,  T.  11  N.,  R.  20  W. 

Nearest  tributary,  Mineral  Creek,  enters  a  short  distance  above. 
Records  available.— October  18,  1904,  to  December  31,  1907;  January  1,  1909,  to 

August  12,  1911,  when  the  station  was  discontinued. 
Drainage  area. — 1,670  square  miles  (from  Land  Office  map). 

Gage. — Vertical  staff;  site  and  datum  differ  somewhat  from  those  of  the  original  gage. 
Channel.— Extremely  shifting. 

Discharge  measurements. — Made  from  car  and  cable  nearby  and  by  wading. 
Winter  flow. — The  flow  of  this  river  is  practically  unaffected  by  ice. 
Diversions. — A  few  small  ditches  divert  water  above  the  station. 
Accuracy. — Owing  to  the  (shifting  character  of  the  channel  and  lack  of  sufficient 

measurements,  estimates  of  discharge  can  not  be  made. 
Cooperation.— From  its  reestablishment  in  1909  the  station  was  maintained  in 

cooperation  with  the  Territorial  engineer. 
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Discharge  measurements  of  San  Francisco  River  at  Alma,  N.  Mez.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    30 

C.  D.  Miller 

Feet, 
a  2. 05 
1.90 

Sec.-ft. 
37  4 

Mar.  29 

G.  H.  Russell 

158 

a  Gage  height  taken  from  observer's  book. 

Daily  gage  height,  in  feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,for  1911. 
[Louise  Graham,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

3.5 

2.05 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
1.4 

1.45 

2.05 

2.0 

2.0 

2.0 

2.45 
2.15 
2.05 
2.05 
2.05 
2.05 

2.05 

1.5 

1.95 

1.95 

1.95 

1.95 

2.0 

1.95 

1.95 

1.65 

1.95 
2.05 
1.45 
1.45 
1.45 

1.55 

1.45 

1.5 

2.0 

1.95 

1.95 
2.0 
1.85 
1.95 
1.85 

1.8 

1.75 

1.95 

2.0 

2.05 

2.05 

2.05 

3.4 

4.0 
2.8 
2.5 
2.4 
2.4 

2.5 

2.8 

2.35 

2.0 

2.0 

2.05 

2.0 

2.0 

2.8 

2.45 

2.4 
2.1 
2.1 
2.1 
2.1 

2.05 
2.05 
2.05 
2.05 
2.05 
2.05 

2.05 
1.95 
1.85 
1.85 
1.85 

1.95 

1.85 

1.9 

1.95 

2.0 

2.0 

1.95 

1.95 

2.0 

1.95 

2.0 

1.95 

1.95 

1.95 

2.0 

1.95 
1.95 
1.85 
1.75 
1.7 

1.65 
1.35 
1.25 
1.25 
1.2 

1.25 

1.25 

1.2 

1.2 

1.25 

1.2 

1.1 

1.1 

1.15 

1.05 

1.05 
1.05 
1.05 
1.0 
1.05 

1.05 
1.0 
1.05 
1.05 
1.05 

1.05 

1.0 

1.0 

1.05 

1.05 

1.0 
1.05 

"i.7 

1.7 
1.7 

1.7 

1.7 

1.65 

1.5 

1.65 

1.87 
1.05 
2.25 
1.95 
1.2 

1.1 

1.1 

1.1 

1.05 

1.0 

10 

1.05 

1.15 

2.15 

2.05 

2.25 
1.95 
2.05 
3.95 
3.65 

3.0 

3.95 

2.05 

2.25 

2.85 

2.9 

2.05 

2.95 

2.05 

1.95 

1.95 

1.65 

2 

1.5 

3 

1.45 

4 

1.2 

5 

1.1 

6 

1.05 

7 

1.05 

8 

1.1 

9 

1.15 

10 

1.1 

11 

1.85 

12 

1.25 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31...    . 

Note. — No  flow  on  days  from  Jan.  1  to  Aug.  12,  for  which  the  gage  heights  an-  missing. 

SAN    FRANCISCO    RIVER    AT   DAM    ABOVE    CLIFTON,    ARIZ. 

Location. — At  the  diversion  dam  of  the  Arizona  Copper  Co.,  and  6 J  miles  above  junc- 
tion with  Gila  River.     Station  was  moved  upstream  January  16,  1911. 

Records  available. — October  24,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Painted  on  inclined  crest  of  dam  and  on  vertical  face  of  right  abutment. 
From  October  24,  1910,  to  January  16,  1911,  observations  were  made  on  vertical 
staff  fastened  to  retaining  wall  on  left  bank  just  above  the  highway  bridge  at 
Clifton.  On  the  latter  date  it  was  removed  to  the  diversion  dam  1£  miles  farther 
upstream.  The  original  gage  at  the  dam  was  a  vertical  staff  in  two  sections  bolted 
to  the  upstream  face  of  dam  and  right  abutment.  The  vertical  staff  was  damaged 
by  high  water,  and  the  painted  gage  was  installed  at  the  same  datum  November 
13,  1911. 
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Discharge  measurements.— Made  from  highway  bridge  at  Clifton  and  by  wading. 

Diversions.— A  Email  amount  of  water  is  used  for  irrigation  one-fourth  mile  above 
Arizona  Copper  Co.'s  dam.  At  the  dam,  about  14  second-feet  is  diverted  to 
develop  power  and  is  returned  to  the  river  above  the  bridge  at  Clifton. 

Accuracy. — The  station  was  moved  to  the  diversion  dam  because  the  channel  at  the 
bridge  is  somewhat  shifting.  On  account  of  frequent  repairs  to  the  dam  and  diffi- 
culty of  obtaining  gage  readings  the  results  have  not  been  satisfactory,  and  esti- 
mates of  daily  or  monthly  discharge  have  not  been  prepared. 


Discharge  measurements  of  San  Francisco  River  at  dam  a 

hove  Clift 

on,  Ariz 

,  in  1911. 

Date. 

Hydrographer. 

Gage 

height 

(bridge). 

Measured 
discharge. 

Gage 
height 

(dam). 

Total 

discharge 
at  dam. 

Jan.    13 

C.  C.  Jacob .  „ 

Feet. 
6.02 

« 

a 

5.55 
4.45 
4.55 
4.20 

Sec.-ft. 
556 
155 
276 
559 
212 
186 

44 
1,240 
241 
313 
119 
115 

81 

Feet. 

Sec.-ft. 

556 

16 

do 

6.98 
7.12 
7.40 
7.00 
7.00 
6.88 
8.30 
6.95 
7.25 
7.05 
7.18 
7.04 

a  107 

Feb.     7 
Mar.  14 

do 

do 

a  288 
«  571 

Apr.  13 
13 

do 

do 

"224 
1>225 

July   10 
11 

do 

do 

1  240 

Aug.  25 
26 

do 

241 

do 

313 

Sept.  21 

do 

<"129 

Nov.  13 

do 

cl26 

Dee.    11 

d9l 

a  Includes  12  second-feet  discharge  in  canal. 
*>  Includes  39  second-feet  discharge  in  canal. 
c  Includes  10.4  second-feet  discharge  in  canal. 


d  Includes  9.7  second-feet  discharge  in  canal. 
cNo  water  at  gage. 


Daily  gage  height,  in  feet,  of  San  Francisco  River  at  Clifton,  Ariz.,  for  1911. 
[Peter  Riley,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

5.6 

5.55 

5.4 

5.4 

5.4 

5.5 
5.5 
5.5 
5.5 
5.55 

0.05 

6.5 

5.9 

5  7 

16 

2 

17 

3 

18 

4 

19 

5  . 

5.65 

5.9 
6.0 

20 

6 

21 

7 

22  .. 

8  . 

23 

9... 

24 

10 

25... 

11 

26 

12 

27  

13 

28 

14... 

29 

15 

30  .. 

31 

Daily  gage  height,  in  feet,  of  San  Francisco  River  at  dam  above  Clifton,  Ariz.,  for  1911. 
[D.  D.  Potter  and  Bee  Wilkerson,  observers.] 


Day. 

Jan. 

Feb. 

Mar. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

7.10 
7.02 
7.00 
6.  98 
6.98 

6.98 
6.95 
6.88 
6.85 
6.92 

7.10 
7.00 
6.  98 
6.98 
6.95 

6.98 
6.90 
6.88 
6.85 

6.88 

7.2 
7.05 
7.0 
7.0 
9.1 

8.65 
7.55 

7.35 

7.3 

7.2 

7.  1 
7.  1 
7.  1 
7.  1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 

2 

7.1 

3 

6. 9 

7.35 

7.9 

9.5 
11.2 

10.0 
9.95 
9.0 

""6.9" 

7.1 

4..                       

7.1 

5 

7.1 

6 

7. 1 

7                             

7.1 

8 

7.1 

9...                    

7.1 

10 

7.1 
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Daily  gage  height,  in  feet,  of  San  Francisco  River  at  dam  above  Clifton,  Ariz.,  for  1911- 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

11 

7.9 
7.9 
7.5 
7.5 
7.4 

7.3 
7.3 

7.2 
7.2 
7.15 

7.1 
7.1 
7.05 
7.3 

7.0  • 

7.6 

7.55 

7.5 

7.4 

7.35 

7.28 
7.15 
6.95 
6.88 
7.43 

7.  15 
8.10 
7.52 
8.20 
7. 65 

7.28 
7.28 
7.10 
7.00 
8.05 

7.45 
7.70 
7.  15 
7.45 
7.20 
7.12 

6.92 
6.92 
6.95 
7.02 

7.00 

7.00 
6.88 
6.90 
6.  88 
6. 90 

CM) 
6.88 
7.05 
6.95 
7.00 

7.05 
7.00 
7.00 
7.00 
7.00 
7.00 

6.90 
6.98 
7.02 
7.10 
7.68 

8.15 
7.  65 
7.00 
7.  til) 
7.15 

7.05 
7.05 
7.00 
7.00 
6.95 

6.95 
6.95 
7.00 
7.15 

7.63 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
10.0 
9.1 
8.1 

7.1 

7.12 

7.1 

7.1 

7.1 

7.1 
7.1 

7!l 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 

7.1 

7.07 

12 

7.1 

13 

6.9 

G.9 
6.85 

6.  85 
6.  9 

7.0 
7.0 
6.95 

6.9 
6.9 
6.9 
6.9 

7.1 

14 

15 

7.1 

lf> 

7.0 
G.9 
6.  9 

6.9 
6.8 

6.85 

7.2 

7.1 

7.4 

7.3 

7.1 
7.0 
6.9 

17 

7.1 

18 

7.1 

19 

7.1 

20 

7.1 

21 

7.1 

22 

7.1 

23 

7.1 

24 

7.1 

25 

7.1 

20 

7.1 

27 

7.1 

28 

7.1 

29. 

7.1 

30 

7.1 

31 

7.1 

WHITEWATER    CREEK    NEAR    MOGOLLON,  N.  MEX. 

Location. — At  the  power  house  of  the  Socorro  Mines  Co.,  3  miles  south  of  Mogollon, 
500  feet  below  the  confluence  of  north  and  south  forks,  in  sec.  4,  T.  11  S.,  R.  19 
W.,  below  all  tributaries. 

Records  available.— October  1,  1909,  to  December  31,  1911. 

Drainage  area. — 34  square  miles  (measured  from  topographic  sheet). 

Gage. — Vertical  staff  gage  on  right  bank,  half  a  mile  below  the  old  weir  gage,  in- 
stalled May  30,  1911. 

Channel. — Fairly  permanent  except  during  high  water. 

Discharge  measurements. — Made  by  wading  at  nearly  all  stages. 

Winter  flow. — Little  if  any  backwater  from  ice  during  the  winter  months. 

Diversions. — All  water  used  in  the  power  plant  is  returned  above  the  gage. 

Accuracy. — Owing  to  the  shifting  character  of  the  channel  during  high  water  and  to 
hick  of  discharge  measurements,  no  estimates  of  discharge  have  been  made  from 
the  staff  gage  readings.  The  estimates  made  prior  to  September  30,  1911,  are  by 
weir. 

Cooperation. — From  October  1,  1909,  to  September  30,  1911,  records  of  daily  dis- 
charge over  a  weir  installed  at  this  point  by  the  Socorro  Mines  Co.  were  kept  and 
furnished  through  their  courtesy. 
The  following  discharge  measurement  was  made  by  G.  H.  Russell. 
May  30,  1911:  Gage  height,  1.08  feet  (old  weir  gage  read  0.65);  discharge,  10.4  second- 
feet. 

Daily  gage  height,  in  feet,  of  Whitewater  Creek  near  Mogollon,  N.  Mex.,for  1911 . 
[J.  P.  Warren,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.18 
1.14 
1.08 
1.00 
2.40 

2.  75 
2.60 
2.05 
1.80 
1.70 

Nov. 

Dec. 

1 

1.10 
1.05 
1.00 
1.03 
.90 

.90 
.95 
.95 
.90 
.90 

1.04 
.84 
.84 

1.00 
.94 

1.04 
.98 
1.02 
1.15 
1.45 

1.12 
1.08 
1.02 
1.00 
1.00 

1.00 
92 
.92 
.91 
.90 

Q.  85 

.82 
.S4 
.81 
.81 

.81 
.79 
.78 
.77 
.91 

1.75 
1.58 
1.40 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.30 

2... 

1.30 

3 

1.30 

4 

1.30 

5 

1.30 

6 

1.30 

7 

1.30 

8 

1.30 

9 

1.30 

10 

1.30 
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Daily  gage  height,  in  feet,  of  Whitewater  Creel  near  Mogollon,  N.  Mex.,for  1911 — Con. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

.90 
.95 
.96 
.97 

.88 

.88 
.89 
.83 
.83 

.88 

.87 
.86 
.84 
.81 
.80 

.80 
.80 
.80 
.82 
.86 

1.75 
1.35 
1.35 
1.25 

1.15 

1.10 
1.20 
1.10 
1.10 
1.20 

1.20 
1.10 
1.10 
1.20 
1.40 

1.30 
1.60 
1.50 
1.35 
1.25 
1.20 

.91 
.91 
.90 

.84 
.85 

.85 
.85 
.88 
.86 
.85 

.88 
.86 
.85 
.86 
.90 

.90 
.90 
.90 
.86 

.85 
.85 

.91 

.88 
.88 
.88 
.98 

.88 
.84 
.85 
.86 
.85 

.85 
.84 
.86 
.84 
.80 

.91 

.88 

1.50 

1.07 

1.00 

1.60 
1.50 
1.45 
1.35 
1.40 

1.35 
1.25 
1.25 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.28 

1.30 
1.36 
2.20 
2.10 
1.95 
1.85 

1.30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.25 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.15 
1.15 

1  30 

12 

1.30 
1  20 

13 

14 

1 .  28 
1.22 

1.30 
1  30 

15 

16 

17 

18 

1  30 

19 

1  30 

20 

1  30 

21 

1  30 

22 

1  30 

23 

1  30 

24 

1.30 

25 

1.30 

26 

1.30 

27 

1.30 

28 

1.30 

29 

1.30 

30 

1.08 

1.30 

31 

1.30 

Note.— These  gape  heights  refer  to  the  staff  gage  installed  May  30,  1911,  and  have  no  relation  to  the 
discharge  given  in  the  table  which  follows. 

Daily  discharge,  in  second-feet,  of  Whitewater  Creek  near  Mogollon,  N.  Mex.,  for  1911. 


Day. 

Jan. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.0 
1.6 
1.1 
1.1 
1.7 

2.0 
2.0 
2.0 
2.0 

42 

35 
35 
36 
35 
29 

20 
20 
20 
20 
20 

21 
21 
21 
20 
19 

IS 
17 
18 
18 
18 

17 
14 
19 
20 
20 

20 
20 
19 

18 
18 

15 
14 
14 
16 
18 

'"'26'" 

18 
18 

15 
14 
14 

14 
14 

13 

11 
8.8 
9.9 

14 

14 
14 
11 
9.1 

9.1 
9.1 

9.8 
8.8 
8.8 
6.4 
6.4 

6.4 
7.1 
7.1 
4.3 
4.3 

7.9 
12 
7.7 
4.5 
3.6 

3.3 
3.  6 
3.1 
3.1 
3.9 

3.5 
3.7 
2.9 
2.4 
1.9 

2.0 
2.0 
1.9 
2.0 

2.9 

3.3 
2.3 
6.2 

5.4 
5.4 

4.8 
5.4 
6.2 
10 

14 
20 
17 
13 
9.5 

10 

9.5 
8.3 

10 

12 

10 
9.1 
11 
15 

"26"" 

18 

10 
9.5 
7.5 
7.0 
6.6 

5.3 
3.9 
4.3 
3.9 
3.3 

3.3 
3.3 
3.1 
2.9 
2.9 

2.9 
2.8 
2.5 
3.2 
2.9 

2.  9 

2.4 
2.0 
2.4 
2.9 

3.7 
2.9 
2.9 

3.7 
2.0 
2.0 

3.2 

2 

1.7 

3 

1.7 

4 

1.7 

5 

1.7 

6 

1.7 

7 

1.2 

8 

1.1 

9 

1.1 

10 

3.7 

11 

2.9 

12  

2.5 

13 

42 
23 
15 

15 
15 
9.6 

26 
29 

29 
17 
17 
20 
20 

17 
15 
15 
15 
15 
14 

32' 

32 

32 
35 
32 
32 
32 

33 
32 

37 
36 
37 
35 
37 
35 

2.5 

14 

9.1 

15 

2.8 

16 

3.6 

17  

2.4 

18  

2.0 

19  

2.1 

20 

2.0 

21   

2.0 

22   

1.9 

23  

2.0 

24              

1.9 

25         

1.2 

26 

2.9 

27       

2.4 

28 

29  

14 

30          

18 

31 

NOTE.— Daily  discharge  determined  from  a  weir  and  furnished  by  the  Socorro  Minrs  Co.  No  readings 
taken  on  the  weir  from  Feb.  1  to  Mar.  13.  On  Jan.  n  and  L2  and  Mar.  23  to  25  the  discharge  was  above 
thecapacity  of  the  weir.  From  May  6  to  12,  July  10,  25  to  28,  and  31,  and  Sept.  28  the  discharge  over  t  ho 
weir  was  above  21  second-feet. 
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Monthly  discharge  of  Whitewater  Creek  near  Mogollon,  N.  Mex.,for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


January,  29  days  . . . 

March,  15  days 

April 

May,  24  days 

June 

July,  25  days 

August 

September,  29  days 


The  period 


1.1 

32 

14 
8.8 
1.9 
2.3 
2.0 
1.1 


14.7 

33.9 

21.5 

13.6 

4.9 

10.2 

3.9 

3.3 


846 
1,010 
1,280 
647 
292 
505 
240 
190 


5,010 


SAN    CARLOS   RIVER    AT   SAN    CARLOS,  ARIZ. 

Location. — At  Arizona  &  Eastern  Railroad  bridge  a  short  distance  above  junction 
with  Gila  River,  on  the  San  Carlos  Indian  Reservation,  half  a  mile  east  of  San 
Carlos. 

Records  available. — August  17,  1910,  to  January  12,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff  fastened  to  right  pier  of  railroad  bridge,  downstream  end. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  railroad  bridge  and  by  wading. 

Accuracy. — On  account  of  shifting  character  of  stream,  results  are  unsatisfactory,  and 
no  estimates  have  been  prepared. 

Daily  gage  height,  infect,  of  San  Carlos  River  near  San  Carlos,  Ariz.,  for  1911. 

[J.  B.  Stone,  observer.] 


Day. 

Jan. 

Day. 

Jan. 

Day. 

Jan. 

1              

10.2 
10.2 
10.2 
10.2 

5 

10.2 
10.2 
10.2 
10.2 

9 

10.2 

2 

6  .. 

10... 

10.35 

3 

7 

11 

12.05 

4 

8 

SAN    PEDRO   RIVER    NEAR    LEWIS    SPRINGS,  ARIZ. 

Location. — About  one-third  mile  below  Charleston  station,  on  the  El  Paso  &  South- 
western Railroad,  iii6ec.  2,  T.  21 S.,  R.  21 E.,  Gilaand  Salt  River  base  and  meridian, 
6  miles  above  Fairbank,  and  5  miles  below  Lewis  Springs. 

Records  available.— January  27,  1904,  to  August  31,  ]906;  November  9,  1910,  to 
November  26,  1911,  when  station  was  discontinued. 

Drainage  area. — Not  measured. 

Gage. — Inclined  6taff  on  right  bank  at  proposed  damsite  about  1,000  feet  below 
abandoned  smelter,  used  1910-11.  Different  gages  at  slightly  different  locations 
were  used  during  1904-1906. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  car  and  cable  about  one-fourth  mile  above 
gage. 

Diversions. — About  50  acres  irrigated  from  San  Pedro  River  above  the  station. 

Accuracy. — Measurements  insufficient  for  estimates  of  discharge. 
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Discharge  measurements  of  San  Pedro  River  near  Lewis  Springs,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    19 

C.C.Jacob 

Feet. 
3.88 
3.82 
3.80 
4.70 

Sec.-ft. 
23 
15 
18 

100 

Aug.  23 
Sept.  26 
Nov.  15 

C.C.Jacob 

Feet. 
4.66 
4.57 
4.65 

Scc.-ft. 
70 

Mar.  11 
Apr.  11 
July   14 

do 

do 

....do 

do 

do 

25 

12 

Daily  gage  height,  in  feet,  of  San  Pedro  River  near  Lewis  Springs,  Ariz.,  for  1911. 

[M.  Clymer,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.0 

3.75 

3.75 

3.95 

3.95 

3.95 

3.96 

2.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.55 

3.65 

3.9 
3.9 
3.9 
3.9 
3.85 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

3.7 

4.1 

3.95 

3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 

4.1 
4.0 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.8 

'""3*6* 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 

3.8 

3.8 

3.75 

3.75 

3.75 

3.7 

3.7 

3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.75 

3.9 

3.8 

3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.75 
3.75 
3.7 

3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

3.65 

3.65 

3.6 

3.6 

6.0 
4.5 
4.0 
4.0 
4.0 

3.95 

3.9 

3.9 

4.4 

4.25 

4.0 
3.  95 
3.85 
3.65 
3.5 

3. 65 

3.8 
3.8 
3.8 
3.8 

'"s.y* 

4.9 

4.65 
4.6 
5.8 
5.5 
6.25 

5.25 
4.9 
4.6 
4.  55 
4.5 

4.45 

4.3 

4.1 

4.0 

4.0 

4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
5.7 
4.0 
5.0 

4.25 

4.0 

4.5 

4.5 

4.5 

4.4 
4.3 
4.3 
4.3 
5.5 

6.25 
4.6 

4.7 
4.5 
5.7 

6.0 
4.5 
4.5 
4.5 
4.5 
4.45 

4.4 
4.4 

4.  t 
5.2 
4.45 

4.4 
4.4 
4.4 
4.4 
5.25 

4.8 

5.25 

7.4 

5*35 

5.25 
5.6 
6.8 
5.3 

4.8 

4.6 
4.6 
4.6 
4.6 
4.55 

4.75 

4.6 

4.6 

4.6 

4.5 

4.6 

5.0 

4.6 

4.65 

8.75 

6.25 

5.0 

4.7 

4.7 

4.G5 

4.65 
4.  65 
4.65 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 

5.3 

4.7 

4.8 

4.65 

4.6 

4.6 

2 

3 

4.6 
4.6 

4 

4.6 

5 

4.6 

6 

7 

4.6 

4.6 

8 

4.6 

9 

4.6 

10 

4.6 

11 

4.6 

12... 

4.6 

13 

4.6 

14 

4.6 

15 

4.6 

16 

4.6 

17 

4.6 

18 

4.6 

19... 

4.6 

20 

4.6 

21 

4.6 

22 

4.6 

23 

4.6 

24 

4.6 

25 

4.6 

26 

4.6 

27 

28 

29 

30 

31 

SAN    PEDRO   RIVER    NEAR    FAIRBANK,  ARIZ. 

Location.— At  Boquillas  diversion  dam,  in  southern  part  of  San  Juan  de  las  Boquillaa 

grant,  2  miles  above  Fairbank. 
Records  available. — November  15  to  December  31,  1911. 
Drainage  area. — Not  measured. 

Gage.— Painted  on  vertical  face  of  wing  wall  at  left  end  of  dam. 
Channel. — Shifting  sand 
Discharge  measurements. — Made  from  suspension  footbridge  600  feet  below  dam 

and  by  wading. 
Diversions.— Some  water  is  used  for  irrigation  above  Charleston.     Two  irrigation 

canals  divert  water  art  the  dam. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 


240  SURFACE   WATER   SUPPLY,   1911,   PART  IX. 

Discharge  measurements  of  San  Pedro  River  near  FairbanJc,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage           Dis- 
height.       charge. 

Nov.  15« 

C.C.  Jacob 

Feet. 
3.70 
4.10 

Sec.-ft. 
13 

Dec.   15 

do 

17 

a  Made  from  footbridge  one-fourth  mile  above  the  station  near  Lewis  Springs. 
Daily  gage  height,  in  feet,  of  San  Pedro  River  near  Fairbanh,  Ariz.,  for  1011. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

4.2 
4.2 
4.2 
4.2 
4.2 

4.5 
4.5 
4.5 
4.5 
4.5 

11 

4.5 
4.5 
4.5 
4.2 
4.2 

4.2 
4.2 
4.1 
4.1 
4.1 

21.. 

4.1 
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 
4.1 
4.1 
4.1 

4  1 

2 

12 

22 

4.1 

3 

13 

23 

4.1 

4... 

14 

24 

4.1 

5 

15 

3.7 

3.8 
3.8 
4.2 
4.2 
4.1 

25 

4.1 

6 1 

16 

26 

4.4 

7... 

17 

27 

4.4 

8... 

18 

28 

29... 

4.0 

9... 

19 

3.9 

10... 

20 

30... 

3.9 

31 

3.9 

SANTA    CRUZ   RIVER    NEAR    NOGALES,  ARIZ. 

Location. — Jus*  below  proposed  dam  site  on  Yerba  Buena  ranch,  about  7  miles  north- 
east of  Nogales,  half  a  mile  above  the  city  pumping  plant. 

Records  available. — March  22,  1907,  to  December  31,  1911;  fragmentary. 

Drainage  area. — Not  measured. 

Gage. — Inclined  staff  fastened  to  large  cottonwood  tree  on  right  bank  a  short  distance 
below  intake  of  small  irrigation  ditch. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  car  and  cable  about  100  feet  above  gage, 
and  by  wading. 

Diversions. — About  140  acres  of  land  irrigated  from  ibis  stream  above  the  station.  A 
small  ditch  takes  water  just  above  the  station  for  irrigation  a  short  distance  below. 
At  low  stages  a  temporary  ditch  is  built  on  the  right  bank;  when  this  ditch  is  in 
operation  the  gage  shows  only  the  height  of  the  water  in  the  ditch. 

Accuracy. — Because  of  the  effect  of  the  temporary  ditch  and  the  extremely  shifting 
character  of  the  stream  bed,  no  estimates  of  discharge  can  be  prepared  from  the 
data  obtained. 

Cooperation. — Gage  height  record  furnished  by  officials  of  Santa  Cruz  County  and 
the  Nogales  Board  of  Trade. 

Discharge  measurements  of  Santa  Cruz  River  near  Nogales,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Palo. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan     21 

C.  C.  Jacob 

.1,. 

do 

Feet. 
■A.  (17 
3.55 
3.30 

Sec.-ft. 

2.0 

.  65 

2.0 

Nov.  HI 
Pee.    17 

c.  ('.  Jacob 

3.60 
4.10 

Sec.-ft. 
5.1 

May    16 
Aug.  30 

do 

8.6 
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Daily  gage  height,  infect,  of  Santa  Cruz  River  near  Nogales,  Ariz.,  for  1011. 
[J.  H.  Harrison,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.4 
3.4 
3.4 
3.4 
3.4 

3.35 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.2 

3.2 

3.2 

3.2 
3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.3 
3.3 
3.3 
3.25 

3.25 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 

3.3 
3.3 
3.3 
3.3 
3.3 

3.25 

3.25 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.1 

3.1 

3.1 
3.1 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
2.9 
2.9 

2.9 

2.8 

2.8 

2.75 

2.75 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.  65 
2.6 
2.6 
2.6 

2.6 

2.55 

2.55 

2.55 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.4 

2.4 

2.35 

2.35 

2.3 

2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 

""i'.S 

3.0 
2.7 
2.7 

2.5 
2.5 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
4.0 
3.4 
5.1 

4.2 
4.4 
3.4 
3.3 
3.2 

3.2 
3.4 
3.3 
3.3 
3.3 

3.3 
3.  3 
3.3 
4.4 
4.1 

3.8 
3.4 

3.2 

3.2 
4.8 

4.6 
4.1 
3.9 
3.9 
3.8 

3.8 
3.8 

"*3."7" 

3.6 

3.6 
3.6 
3.5 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 

3.4 

3.4 
3.4 
3.4 
3.4 
3.45 

3.  4 

3.4 
3.4 
3.4 
3.4 

3.4 
3.  i 
3.4 

3.35 

3.4 
3.4 
3.  1 
3.4 
3.4 

3.6 
3.55 

3.5 
3.5 
3.5 

3.45 
3.45 
3.  45 
3.  45 
3.45 

3.4 
3.4 
3.4 

3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.  \ 
3.  1 
3.  1 

3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

""z.s 

4.4 
4.1 
3.2 
2.8 
2.8 

5.0 
3.7 
3.2 
3.1 
3.1 
3.1 

20 

3.4 

3.4 
3.5 

:;  55 

21 

22 

23 

24 

:;..V) 
3.55 

3  5 

25 

26 

27 

2.3 
2.3 
2.2 
2.2 
2.2 

...v.... 

3  5 

28 

3  55 

29 

3  55 

30 

3  55 

31 

:;  55 

SANTA    CRUZ   RIVER    AT    TUCSON,  ARIZ. 

Location.— At  Congress  Street  Bridge  at  Tucson,  in  sec.  13,  T.  14  S.,  R.  13  E. 

Records  available. — October  15,  1905,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage.— Painted  on  bridge  pier  on  left  bank.     During  1911  main  channel  was  near 

right  bank  and  gage  heights  were  obtained  by  measuring  from  bench  mark  on 

bridge  to  water  surface. 
Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 
Accuracy. — Gage  heights  too  fragmentary  and  uncertain  for  publication;  estimates  of 

daily  discharge  can  not  be  presented. 
Cooperation. — Data  furnished  by  Arizona  experiment  station  through  G.   E.  P. 

Smith,  irrigation  engineer. 

Discharge  measurements  of  Santa  Cruz  River  at  Tucson,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Dis- 

Aug.  21 
22 
22 
24 

F.  C.  Kelton 

Feet. 

0.34 

1.18 

1.20 

—.25 

Sec.-ft. 
159 
606 
550 
a  12 

Sept.   I.'. 
18 
18 

Frrt. 
F.(.  Kelton 1. 10 

Scc.-fl. 
416 

do 

do 

do 

do 

do 

1.08 

341 
243 

8174°— wsp  309—14- 


a  Estimated. 


-16 
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SURFACE   WATER   SUPPLY,   1911,   PART  IX. 
RILLITO    CREEK    NEAR    TUCSON,  ARIZ. 


Location. — At  Oracle  Road  Bridge,  in  sec.  23,  T.  13  S.,  R.  13  E.,  about  4  miles  noith 

of  Tucson,  Ariz. 
Records  available.— 1909  to  1911. 
Drainage  area. — Not  measured. 
Gage. — Water-stage  register  (French  manufacture)  attached  to  right  abutment  of 

bridge. 
Channel. — Wide  and  shallow;  shifting  sand. 
Discharge  measurements. — Made  from  bridge  or  by  wading. 
Accuracy. — Results  are  approximate;  estimates  of  daily  discharge  are  not  of  sufficient 

completeness  and  accuracy  to  publish.     No  gage  heights  available. 
Cooperation. — Data  furnished  by  Arizona  experiment  station  through  G.  E.  P. 

Smith,  irrigation  engineer. 

Discharge  measurements  of  Rillito  Creek  near  Tucson,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.    12 

F.  C.  Kelton 

Feet. 

3.85 
3.70 

3.69 

Sec.-ft. 
129 
88 
64 

July   17 
17 
17 

F.  C.  Kelton 

do 

do 

Feet. 
4.00 
3.85 
3.  75 

Sec.-ft. 
520 

12 
12 

do 

...do 

290 
205 

SALT    RIVER    BASIN. 
SALT  AND  VERDE  RIVERS  AT  McDOWELL,  ARIZ. 

The  following  estimates  of  monthly  discharge  are  published  as  furnished  by  the 
United  States  Reclamation  Service.  For  description  of  irrigation  plan  of  the  Salt 
River  project  in  Arizona,  see  Tenth  Annual  Report  of  the  Reclamation  Service. 

Estimated  monthly  discharge  of  Salt  and  Verde  rivers  for  1911. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

Oclober 

November 

December 

The  year 


Salt    River    near 

Verde 

River     at 

Roosev 

elt,  Ariz. 

McDowell,    Ariz. 

(drainage      area 

(drainage    area 

5,756 

square 

6,000 

sq  uare 

miles). 

miles). 

Mean  dis- 
charge in 
second- 
feet. 

Run-off, 
total  in 

acre-feet. 

Mean  dis- 
charge in 
second- 
feet. 

Run-off, 
total  in 
acre-feet. 

66,898 

132,691 

90,009 

178,534 

81,080 

160,820 

72, 086 

142,976 

135, 076 

267,919 

73,518 

145,820 

33,429 

66,306 

12, 900 

25,  .587 

17,481 

34,673 

14,874 

29,501 

8,  663 

19, 166 

8,509 

16,878 

19,102 

37,888 

13,756 

27, 284 

10,  790 

21,402 

7, 580 

15,034 

7,352 

14, 582 

16,551 

32, 829 

28,074 

.M.IiSl 

21, 108 

41,868 

11,863 

23, 530 

15,  304 

30, 356 

7,246 

11,372 

18,291 

37,529 

35,671 

849,033 

30,374 

724, 196 

SALT   RIVER    BASIN. 
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VERDE  RIVER  NEAR  CAMP  VERDE,  ARIZ. 

Location. — Just  below  power  plant  of  Arizona  Power  Co.  at  Camp  Childs,  Ariz., 

about  19  miles  southeast  of  Camp  Verde,  Ariz.,  and  about  3  miles  above  mouth 

of  Fossil  Creek. 
Records  available. — February  26  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Inclined  staff  in  three  sections  on  left  bank  about  300  feet  below  power  plant 

of  Arizona  Power  Co. 
Channel. — Bowlders  and  bedrock;  apparently  permanent. 
Discharge  measurements. — Made  from  car  and  cable  1  mile  above  gage. 
Diversions. — About  60  second-feet  of  water  diverted  from  Fossil  Creek  used  for 

power  development  and  returned  to  the  river  above  the  gage. 
Accuracy. — No  estimates  can  be  prepared  until  additional  discharge  measurements 

are  made. 
Cooperation. — Gage  height  record  furnished  by  the  United  States  Reclamation 

Service. 

The  following  discharge  measurement  was  made  by  C.  C.  Jacob: 
August  5,  1911:  Gage  height,  5.02  feet;  discharge,  208  second-feet. 

Daily  gage  height,  in  feet,  of  Verde  River  near  Camp  Verde,  Ariz.,  for  1911. 
[O.  O.  Stevens,  R.  C.  Ricketts,  observers. 1 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.45 
5.45 
5.9 
6.05 
10.95 

12.75 
11.2 

8.0 

7.5 

7.3 

13.75 

8.7 
7.2 
6.55 
6.15 

5.  95 
5.7 
5.  45 
5.25 
5.15 

5.1 

5.0 

5.0 

4.95 

4.9 

4.9 

4.8 

4.75 

4.7 

4.7 

4.65 

4.5 
4.5 
4.4 
4.3 

4.15 

4.1 

4.1 

4.05 

3.85 

3.8 

3.7 

3.65 

3.5 

3.5 

3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.4 
3.4 
3.4 
3.3 
3.3 

3.3 

3.2 
3.2 
3.3 
3.3 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 
3.3 
3.3 

3.4 
3.4 

3.  35 

3.35 

3.3 

3.35 

3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 

3.5 

3.5 

3.55 

3.5 

3.5 

3.5 

3.6 

3.55 

3.6 

3.6 

3.55 

3.55 

3.5 

3.55 

3.5 

3.45 

3.4 

3.6 

3.55 

3.5 

3.5 
3.5 
3.4 
3.4 
3.6 

4.0 

3.65 

3.55 

3.6 

3.5 

3.  5 

3.5 

3. 35. 

3.4 
3.45 

3.75 

3.9 

4.0 

4.5 

4.0 

3.9 
4.9 
5.3 
4.2 
3.9 

3.75 
3.65 
3.75 
3.55 
3.5 

3.6 
4.3 
5.5 
4.4 
5.6 

6.5 
6.9 
6.0 
5.  -r, 
6.6 

5.1 

5.65 

5.3 

5.1 

5.0 

5.0 
5.0 
5.0 
4.9 
5.2 

5.0 

4.75 

4.9 

4.9 

4.9 

4.9 
4.8 
5.0 
4.9 
4.9 

5.25 

5.9 

5.7 

5.85 

5.8 

5.  5 

5.  ) 
5.6 
5.4 
5.3 
5.2 

5.1 
5.0 
5.0 
5.0 
5.0 

4.9 

4.9 

4.85 

4.9 

4.9 

4.9 
5.5 
5.4 
5.7 
5.5 

5.3 
5.2 
5.1 
5.1 
5.5 

5.  55 
5.3 
5.  15 
5.1 
5.2 

5.2 
5.2 
5.1 
5.  r> 
5.2 

5.5 
5.7 
5.6 
5.5 
6.4 

7.9 

6.45 

5.9 

5.55 

5.45 

5.4 
5.3 
5.3 
5.3 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.1 
5.1 

5.  15 

5.4 

5.6 

5.85 

5.75 

5.5 

5.5 
5.4 
5.4 
5.4 
5.25 

5.4 

5.3 

5.25 

5.2 

5.2 

5.2 
5.2 
5.2 
5.2 

5.2 

5.2 
r,.  2 
5.2 
5.2 
5.2 

5.2 

5.25 

5.25 

5.2 

5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 

2  

5.2 

3 

5.2 

4 

5.2 

5 

5.2 

6       

5.2 

7       

5.2 

8 

5.2 

9     

5.2 

10 

5.2 

11         

5.2 

12 

5.2 

13 

5.2 

14 

5.2 

15 

16 

5.2 

5.2 

17 

5.2 

18 

5.3 

19 

5.3 

20 

5.3 

21 

5.3 

22       !     

5.3 

23 

5.3 

24 

5.3 

25 

5.5 

5.45 
5.45 
5.45 

5.3 

26 

5.3 

27 

5.3 

28 

5.3 

29 

5.3 

30 

5.3 

31.. 

5.3 
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SURFACE   WATER   SUPPLY,    1911,   PART   IX. 


AGUA    FRIA    RIVER    NEAR    GLENDALE,  ARIZ. 

Location. — At  old  diversion  dam  of  the  Beardsley  irrigation  project  at  Camp  Dyer, 
in  sec.  28,  T.  6N.,R.  1  E.,  Gila  and  Salt  River  base  and  meridian,  4  miles  below 
mouth  of  Castle  (reek  and  22  miles  northwest  of  Glendale. 

Records  available.—  November  10,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. —  Painted  on  the  upstream  face  of  the  dam  at  the  right  of  the  opening  for  each 
channel.  At  low  and  medium  stages  the  stream  flows  through  the  larger  opening, 
which  is  near  the  right  bank.  The  openings  in  the  dam  were  made  during  the 
flood  of  1895,  when  a  portion  of  the  masonry  near  each  end  was  washed  out. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  by  wading. 

Accuracy. — Measurements  insufficient  for  estimates  of  daily  and  monthly  discharge 
for  1911.  Full  reliance  can  not  be  placed  on  the  gage-height  record  after  January 
26,  1911. 

Cooperation.— Gage-height  record  is  furnished  by  the  Beardsley  Irrigation  Co.,  A.  L. 
Harris,  engineer,  through  the  watchman  at  the  dam. 

Discharge  measurements  of  Agua  Fria  River  near  Glendale,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Mar     7 

C  C.  Jacob    .         

Feet. 
24.65 
21.50 
22.85 
22.10 

Sec.-ft. 
658 

May     5 
Oct.    10 

do 

3  5 

do 

2  7 

Dec    21 

do 

6  2 

Daily  gage  height,  infect,  of  Agua  Fria  River  near  Glendale,  Ariz.,  for  1911. 
[R.  Jones,  observer.] 


Day. 

Jan. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1   

21.2 
21.2 

21.2 
21.2 
21.2 

21.05 
21.05 
21.0 
21.0 
22.75 

30.05 

25.15 

23.75 

23.1 

23.0 

22.85 

22.75 

22.7 

22.7 

22.65 

22.65 

22.6 

22.6 

22.5 

22.55 

22.6 

"*21."5" 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 

21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 

21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 

21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

22.05 
25.05 
22.  7.-) 
25.1 
22.35 

25.6 
25.6 
23.5 
23.5 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 

22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.9 

22.95 

23.0 
25. 1) 
23.0 
23.0 

22.9 
22.  9 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.9 
22.9 
22.9 
23.0 

24.0 
22.9 
22.9 
22.9 
22.95 

22.95 

23.0 

22.9 

22.9 

22.9 

22.9 
22.9 
22.9 
22.9 
22.9 

22.9 
22.9 
22.9 
22.9 
22.9 

22.9 
22.9 
22.9 
22.9 
22.9 

22.9 
23.4 
26.2 
23.2 
23.0 
23.0 

22. 1 
22.1 
22.1 

22.  1 
22.1 

22.1 
22.1 
22.1 
22.1 
22.1 

22.1 
22. 1 
22.1 

22.  1 
22.1 

22.1 
22.1 
22.1 
22.1 

22. 1 

22.1 
22.1 

22.  1 
22.1 
22.1 

22.1 
22.1 
22.1 
22.1 
22.1 

22.1 

2           

22.1 

3               

22.1 

4                 

22.1 

5 

•  ))  i 

6           

22.1 

7 

22.1 

8                 

22.1 

9 

22.1 

10 

22.1 

11             

22  i 

12                            

22. 1 

13                           

22.1 

14 

22. 1 

15 

22. 1 

16 

22.1 

17.                

22.1 

18 

22.1 

19                          

22. 1 

20 

22.1 

21 

22.1 

22 . 

22.1 

23    

22.1 

24                      

22.1 

25 

22.1 

26 

22.1 

27 

22.1 

28 

22.1 

29 

22.1 

30 

22.1 

31 

22.1 

Note.— Gage  heights  for  period  Jan.  27  to  May  4  not  published,  as  they  are  very  uncertain. 


SALT  RIVER  BASIN. 


245 


HASSAYAMPA   RIVER    NEAR    WICKENBURG,  ARIZ. 

Location. — Half  a  mile  below  Brills  station,  on  the  Atchison,  Topeka  &  Santa  Fe 
Railway,  in  sec.  20,  T.  7  N.,  R.  4  W.,  Gila  and  Salt  River  base  and  meridian,  about 
4  miles  below  Wickenburg,  Ariz. 

Records  available. — November  23,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff  bolted  to  bedrock  on  right  bank  one-half  mile  below  Brill's 
ranch.  May  10,  1911,  a  vertical  staff  at  an  independent  datum  was  installed 
opposite  ranch  house,  half  a  mile  above  original  gage.  See  note  to  gage-height 
table. 

Channel. — Shifting  sand. 

Discharge  measurements. — Made  by  wading. 

Diversions. — Small  ditch  diverts  water  for  irrigation  at  Wickenburg. 

Accuracy. — Measurements  insufficient  for  the  preparation  of  discharge  estimates. 

Discharge  measurements  of  Hassayampa  River  near  Wickenburg,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

C.  C.  Jacob 

Feet.  \ 
4.65 
(«) 

(a) 
4.00 

Sec.-ft. 
5.6 
6.4 
8.5 
5.8 

July    17 

Aug.  15 

Dec.  28 

29 

C.  C.  Jacob 

Feet. 
4.05 
4.05 
3.88 
4.03 

Sec.-ft. 
3.5 

Feb.  21 
Apr.     4 
May   10 

do 

do 

do 

do 

do 

do 

3.0 
1.0 
4.1 

a  No  water  at  gage. 
Daily  gage  height,  in  feet,  of  Hassayampa  River  near  Wickenburg,  Ariz.,  for  1911. 


Day. 

Jan. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.70 
4.70 
4.70 
4.65 
4.60 

4.64 
4.66 
4.62 
4.66 
5.05 

5.75 

"'*4.'66' 

4.10 
4.10 
4.10 
4.10 
4.10 

4.08 
4.08 
4.05 
4.08 
4.08 

4.08 
4.08 
4.10 
4.12 
4. 12 

4.12 
4.12 
4.10 
4.08 
4.02 
4.05 

3.95 
4.20 
4.02 
4.00 
4.05 

4.05 
4.05 
4.25 
4.05 
4.05 

4.05 
4.05 
4.05 
4.25 
3.98 

3.98 
3.98 
3.98 
3.98 
3.98 

4.00 
4.00 
4.02 
4.05 
4.05 

4.05 
4.05 
4.05 
4.05 
4.00 

4.02 
4.10 
4.10 
4.18 
4.08 

4.02 
4.00 
4.05 
4.05 
4.02 

4.02 
4.08 
4.09 
4.05 
4.08 

4.09 
4.20 
4.12 

"i'oo' 

4.08 
4.09 
4.06 
4.04 
4.12 

4.10 
4.38 

4.06 
3.95 
3.98 
4.08 
4.08 

4.08 
4.06 
4.04 
4.04 
4.06 

4.06 
4.15 
4.09 
4.08 
4.10 

4.06 
4.02 
4.02 
4.04 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.23 

4.05 
4.08 
4.08 
4.08 
4.08 

4.08 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
1.02 

7.50 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
1.02 

4.02 
4.02 

4.02 

1  1 12 
4.U2 
4.02 
4.02 

4.02 

2 

4.02 

3                    

4.02 

4      .               

4.02 

5 

4.02 

6 

4.02 

7               

4.02 

8.             

4.02 

9 

10                              

4.02 

11   

4.02 

12 

4.02 

13                             

4.02 

14.    .                         

4.02 

15...                        

4.02 

16         

4.02 

17...                         

4.02 

18...                        

4.02 

19                                          

20...                               

21 

22..                                      

23 

24 . . .                           

4.15 

4.05 

4.08 
4.09 
4.15 
4.09 
4.06 
4.06 

25                                          

26 

27 

28...                           

29...                           

4.03 

30 

31 

Note.— Jan.  12,  river  cut  a  new  channel  and  no  further  records  were  obtained  until  May  10,  when  a  gage 
was  installed  half  a  mile  above  the  old  gage.  Gage  not  read  Aug.  23  on  account  of  flood.  Gage  heights 
Sept.  30  and  Oct.  28  estimated  by  hydrographer. 
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Stream-flow  data  for  the  Salton  Sink  basin,  which  previous  to  1910  were  published 
with  the  Colorado  River  data,  are  now  presented  in  the  report  for  the  Great  Basin 
(Water-Supply  Paper  310),  of  which  the  sink  is  logically  a  part. 

WHITE  RIVER1  NEAR  DOUGLAS,  ARIZ. 

Location. — At  electric  railway  bridge  in  sec.  11,  T.  24  S.,  R.  27  E.,  about  H  mile* 

west  of  Douglas,  Ariz. 
Records  available. — August  to  December,  1911. 
Drainage  area. — Not  measured. 

Gage. — Vertical  staff  fastened  to  pile  bent  of  bridge  in  center  of  channel. 
Channel. — Shifting  sand. 

Discharge  measurements. — Made  from  bridge  or  by  wad,ing. 
Accuracy. — Estimates  of  daily  discharge  are  not  considered  sufficiently  accurate  for 

publication. 
Cooperation. — Gage  height  record  furnished  by  Arizona  experiment  station  through 
G.  E.  P.  Smith,  irrigation  engineer. 

Discharge  measurements  of  White  River  near  Douglas,  Ariz.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Sept.  25 
Nov.  14 

Jacob  and  Smith 

Feet. 
3.50 
3.70 
3.58 

Sec.-ft. 
3.5 

1.3 

Dec.  14 

C.  C.  Jacob 

1.1 

Daily  gage  height,  in  feet,  of  White  River  near  Douglas;  Ariz.,  for  1911. 


Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

1 

3.43 
3.41 
3.40 
3.35 
3.50 

4.31 
3.72 
3.51 
3.48 
4.18 

3.68 
3.65 
3.65 
3.65 
9.74 

5.81 
4.43 
3.92 
3.72 
3.60 

11 

3.68 
3.51 

5.92 
4.87 
3.60 

3.50 
6.90 
6.44 
7.48 
4.92 

21 

4.09 
3.80 
3.68 
3.65 
3.55 

3.55 

4.57 
3.68 
4.67 
3.75 

2  .. 

12 

22 

3  . 

13... 

23 

4 

14 

24 

25 

26 

27 

28 

29 

30 

31 

3.55 
3.80 

6.20 
6.50 
4.30 
4.30 
3.80 
3.55 

5 

15 

6 

16 

7 

17 

8 

18 

9 

19 



10 

20 

FLOOD  OF  OCTOBER,  1911,  IN  THE  REGION  OF  THE  SAN 
JUAN,  SAN  MIGUEL,  AND  LA  PLATA  MOUNTAINS. 

By  G.  H.  Russell  and  G.  A.  Gray. 

From  September  25  to  October  6,  1911,  rain  was  general  over  a 
large  portion  of  the  Rocky  Mountain  region  and  was  heavy,  increasing 
with  the  elevation,  on  the  slopes  of  the  San  Juan,  San  Miguel,  and 
La  Plata  Mountains,  from  which  flow  the  headwaters  of  San  Juan, 
Dolores,  Chama,  Rio  Grande,  and  Gunnison  Rivers.  Until  October 
5,  however,  the  fall  had  at  no  time  been  excessive,  and  the  rivers  and 

)  White  River  tlows  southward  into  Mexico  aud  discharges  into  the  Gulf  of  California. 
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their  tributaries  were  easily  carrying  the  run-off  within  their  banks, 
but  on  that  day  a  very  heavy  downpour  occurred  on  the  higher  slopes 
of  the  ranges,  above  altitude  7,000  feet. 

At  Gladstone,  Colo.,  elevation  10,500  feet,  the  United  States 
Weather  Bureau  recorded  8.05  inches  for  the  day.  Below  this  eleva- 
tion the  precipitation  diminished,  although  as  far  down  as  Pagosa 
Springs  it  amounted  to  3.67  inches  and  at  Uncompahgre  3.70  inches. 

All  the  precipitation  was  in  the  form  of  rain,  which  carried  with  it 
to  the  streams  any  snow  that  had  previously  fallen  on  the  upper 
slopes.  The  exceptionally  heavy  run-off  caused  by  such  a  combi- 
nation of  phenomena,  poured  into  streams  already  full  to  their  banks, 
resulted  in  extraordinarily  high  stages  on  all  rivers  heading  in  the 
region. 

Chama  River  overflowed  its  banks,  inundated  all  bottom  lands, 
and  caused  considerable  damage  to  ranches  and  bridges  along  its 
course.  At  Chama,  N.  Mex.,  the  Denver  &  Rio  Grande  Railroad 
bridge  and  several  hundred  feet  of  track  were  taken  out. 

Conejos  River  also  left  its  banks  and  did  considerable  damage. 
The  channel  at  Jacob's  ranch  shifted  entirely  away  from  the  gage 
and  bridge  to  which  the  gage  was  attached.  The  maximum  discharge 
at  this  point  was  probably  close  to  6,000  second-feet. 

The  Rio  Grande  at  Wason  and  Del  Norte,  Colo.,  reached  a  height 
never  before  recorded.  At  Del  Norte  the  State  engineer's  gage  reg- 
istered a  maximum  of  5.9  feet,  the  estimated  maximum  discharge 
being  12,000  second-feet.  At  Wason  the  State's  automatic  gage  reg- 
istered 7.05,  the  maximum  discharge  being  close  to  8,000  second-feet. 

Some  damage  was  done  to  ranches  and  also  irrigation  in  the 
vicinity  of  Del  Norte  and  Monte  Vista,  Colo.  The  roadbed  of  the 
Creede  branch  of  the  Denver  &  Rio  Grande  Railroad  was  so  damaged 
that  traffic  was  delayed  for  several  days. 

Dolores  River  at  Dolores  reached  a  height  of  10.2  feet  on  the  State 
engineer's  gage,  or  about  8  feet  above  low-water  stage.  The  esti- 
mated discharge  at  this  stage  is  about  10,000  second-feet.  The  Rio 
Grande  Southern  Railroad  suffered  the  greatest  loss  in  this  valley, 
much  of  its  track  being  entirely  destroyed  and  all  more  or  less  damaged 
for  a  stretch  of  35  miles.  Agriculturists  along  the  course  also  sus- 
tained severe  losses. 

On  San  Miguel  and  Uncompahgre  rivers  conditions  were  similar  to 
those  on  the  other  streams,  but  the  damage  was  probably  not  so  great. 

The  San  Juan  and  its  upper  tributaries  reached  stages  that  exceeded 
any  in  memory  or  tradition.  The  Animas  at  Durango  registered  13.6 
feet  on  the  State  engineer's  gage,  or  11.5  feet  above  low  water.  At 
Aztec,  N.  Mex.,  flood  marks  showed  the  river  to  have  reached  a 
height  of    13.5  feet,  or  10.5  feet  above  normal.     The  maximum  dis- 
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charge  at  Aztec  was  probably  30,000  second-feet.  Great  damage  was 
done  in  the  valley  to  agriculture  and  irrigation  construction.  In 
many  places  low-lying  farms  were  ruined  and  crops  were  washed 
away.  Several  bridges  were  taken  out  and  others  badly  damaged. 
The  Denver  &  Rio  Grande  Railroad  suffered  severe  losses  on  both 
the  Silverton  and  Farmington  branches.  Farmington,  'N.  Mex.,  was 
cut  off  from  railroad  communication  for  about  50  days  and  Silverton, 
Colo.,  about  60  days. 

On  the  San  Juan  proper  at  Arboles,  above  the  mouth  of  the  Piedra, 
the  river  rose  about  17  feet  above  normal,  the  estimated  discharge 
being  40,000  second-feet.  The  velocity  of  the  flood  is  indicated  by 
the  report  of  the  advance  of  the  crest,  which  is  said  to  have  passed 
Pagosa  Springs,  Colo.,  at  12.30  p.  m.  and  reached  Pagosa  Junction, 
Colo.,  at  5  p.  m.,  the  distance  being  about  35  miles.  The  crest  must 
therefore  have  advanced  at  an  average  speed  of  between  7  and  8 
miles  per  hour  (10  to  12  feet  per  second).  At  Bloomfield,  N.  Mex., 
the  river  reached  nearly  12  feet  on  the  United  States  Geological 
Survey  gage,  and  the  gage  and  bench  marks  were  destroyed.  From 
flood  marks  and  cross  section  the  maximum  discharge  at  this  point 
is  estimated  at  nearly  80,000  second-feet.  At  Shiprock,  N.  Mex., 
where  the  river  was  carrying  the  combined  waters  of  the  La  Plata, 
Animas,  and  San  Juan,  the  maximum  gage  height  of  over  22  feet, 
which  no  doubt  is  18  to  20  feet  above  low  water,  was  reached  and 
the  maximum  discharge  was  probably  150,000  second-feet.  The 
river  here  overflowed  its  banks  to  a  depth  of  several  feet,  entirely 
submerging  the  grounds  of  the  Indian  School,  destro}Ting  several  of 
the  smaller  buildings,  and  inflicting  more  or  less  damage  on  the 
larger.  In  this  vicinity  several  adobe  houses  with  their  contents 
were  destroyed. 

The  damage  done  on  the  San  Juan  probably  far  exceeds  that  on 
any  of  the  other  streams.  The  Denver  &  Rio  Grande  Railroad  lost 
heavily  on  its  line  between  Navajo  and  Arboles,  Colo.,  fully  7  miles 
of  track  being  entirely  destroyed,  and  perhaps  17  miles  damaged  to 
such  an  extent  that  repair  would  be  necessary.  The  company  also 
sustained  some  losses  on  Pine  River  (Los  Pinos). 

Great  damage  was  done  to  farms  and  towns  along  the  course  of  the 
San  Juan.  From  the  junction  of  Pine  River  to  Farmington,  N.  Mex., 
a  strip  of  farming  land  probably  one-eighth  mile  in  average  width 
was  washed  away  or  covered  with  debris.  At  one  point  9  acres  of 
orchard  in  fruit  was  washed  away;  at  another  10  acres  of  orchard 
disappeared  entirely.  All  irrigation  headings  were  practically 
destroyed.  On  farm  lands  that  were  inundated  the  year's  crop  was 
lost  and  fences  and  other  improvements  were  heavily  damaged.  A 
number  of  houses  and  outbuildings,  including  furnishings  and  farm- 
ing implements,   were   washed   away.     A  large  number   of  cattle, 


MISCELLANEOUS   MEASUREMENTS. 


249 


horses,  hogs,  and  other  live  stock  were  caught  in  the  high  water  and 
swept  away.     Five  people  are  known  to  have  lost  their  lives. 

All  wagon  bridges  on  the  entire  course  of  the  river  were  taken  out. 
The  loss  from  this  item  alone,  taking  into  consideration  the  incon- 
venience caused  by  their  destruction,  would  easily  amount  to  $50,000. 
The  losses  to  farms  on  the  stretch  of  the  river  between  the  mouth  of 
Pine  River  and  Farmington,  N.  Mex.,  were  probably  close  to  $150,000. 
No  pecuniary  estimate  is  made  of  the  amount  of  damage  done  above 
the  mouth  of  Pine  River  on  the  Pine,  Piedra,  San  Juan,  and  its  tribu- 
taries. 

Heavy  floods  also  occurred  on  the  La  Plata  and  Mancos.  Here,  as 
on  other  streams,  agriculture  suffered  severe  losses. 

Canon  Largo  and  other  tributaries  from  the  east  and  south,  being 
outside  the  heavy  rain  belt,  were  only  in  moderate  flood  and  did 
little  if  any  damage. 

An  estimate  in  dollars  and  cents  of  the  damage  done  by  the  flood 
is  hardly  possible  without  the  aid  of  a  census.  Occurring  near  the 
close  of  the  harvest  season,  it  probably  caused  greater  loss  in  farm 
products  than  could  have  been  sustained  at  any  other  period.  The 
inconvenience  caused  by  railroad  isolation  is  also  an  item  of  con- 
siderable consequence.  If  these  valleys  had  the  population  they  are 
able  to  support  the  calamity  would  have  been  great. 

It  is  to  be  noted  that  reservoirs  situated  in  the  path  of  a  flood  of 
this  character,  unless  of  large  capacity,  would  have  been  put  to  a 
most  severe  test.  Large  reservoirs,  however,  would  have  been  of 
great  benefit  in  storing,  equalizing,  and  distributing  the  run-off,  and 
in  preventing  the  river  from  attaining  such  destructive  dimensions. 
During  the  period  of  this  flood  the  San  Juan  drainage  area  probably 
released  400,000  acre-feet  of  water.  As  plenty  of  land  susceptible 
of  irrigation  is  available  in  this  region  for  waters  thus  stored,  reser- 
voirs would  serve  the  double  purpose  of  flood  prevention  and  irri- 
gation. 

MISCELLANEOUS  MEASUREMENTS. 

Miscellaneous  measurements  in  Colorado  River  drainage  basin  in  1911. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Gage 
height. 

Mar.  25 

Ferron  Creek.. 

Feet. 

1.14 

ilu 

2.80 

Grand  River. 

do 

(  anyon    beta  een    A  i  rom     and 

1  laser. 

do  

a  l.j.u 

Feb.     8 
Apr.     3 
Sept.  13 

13 

do 

do 

a  12.0 

do 

11  1 

Vasquez  Creek 

Fraser  Rivi  i . . 
do.. 

.'     mile     .  outhea  t  ol    Fra    r, 

Colo. 
1  mile  northeast  of  Fraser,  Colo.. 

L8.7 

20.1 

do 

ilo   .  . 

..    .do 

L4.6 

Aug.  18 
18 
17 

Grand  River.. 

Eagle  River.. . 



\  bove  mouth  of  Gore  Cra 

Gore  Crock.*.".. 

J.  F.  McCoy  ditch 

e  to  Hanewald  ranch 

5.7 

a  Discharge  estimated. 
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Miscellaneous  measurements  in  Colorado  River  drainage  basin  in  1911 — Continued. 


Date. 

Stream. 

Tributary  to- 

Locality. 

Gage 
height. 

Dis- 
charge. 

June  13 
Mar.  18 

High  line  canal 

Gunnison  River 

Tomichi  Creek 

Uncompahgre  River. . . 

do 

Nigger  Gulch 

West    Divide 

Creek. 
Grand  River.. 
Gunnison 
River. 

do 

do 

do 

Beard's  ranch  near  Raven,  Colo. . 
Whitewater,  Colo 

Feet. 
1.13 

O14.80 
.79 

2.15 
2.10 

Sec. -ft. 
35.9 

1  290 

14 

Gunnison,  r!nir> 

164 

20 
20 
19 

8  miles  north  of  Montrose,  Colo. . 
8  miles  south  of  Montrose,  Colo. . 
Stratler,  Colo 

148 

108 

0 

19 

Alkali  Creek 

do 

Mouth 

0 

19 

Roubideau  Creek 

Escalante  Creek 

do 

do 

Denver  &  Rio  Grande  R.  R. 

crossing. 
Mouth 

&12.0 

19 

0 

19 

Wells  Gulch 

do 

do 

0 

19 

Deer  Creek 

do 

do 

0 

19 

B  ig  Dominguez  Creek. . 

Kumali  Creek 

Indian  Creek 

do 

do 

b  1.0 

19 

do 

do 

b  .5 

19 

Kumali  Creek. 
Gunnison 

River. 
Fremont 

River. 
..  do... 

do 

0 

19 

Whitewater  Creek 

Oak  Spring  ranch 
ditch. 

do 

do 

do 

do 

Red  Creek 

Whitewater,  Colo 

6.5 

May     3 
June    3 

Emery,  Utah 

1.3 

1.15 
1.05 
1.0 
.98 

8.6 

do 

4  45 

July    22 
Sept.    8 
Oct.   11 
May     2 
Oct.    11 

do 

do 

2.8 

do 

do 

...do... 

do 

.72 

do 

do 

1.03 
19.2 

do 

do 

do 

1.41 

11 

Deer  Creek 

do 

do 

.78 

11 

do 

do 

do 

.41 

11 

do 

Clear  Creek 

do 

do 

.39 

May     2 
June    7 

do 

do 

1.6 

Miller  ditch 

do 

M iller's  ranch  near  E  mery ,  Utah . 

4.24 

7 

Muddy  Creek 

Quite  humpah  Creek. . . 
do 

do 

do 

do 

Lewis  ranch  near  Emery,  Utah.. 

40.8 

Sept.    8 
Oct.    11 

County  road  near  Emery,  Utah. 

.10 

do 

1.42 

May     9 
Dec.     2 

Bill  Williams  River. . . 

Colorado  River 
do 

Near  Swansea,  Ariz 

1.3 

Winkelman,  Ariz 

84 

Sept.    2 
Nov.  24 

San  Juan 

River. 
Navajo  River . 
Gila  River 

do 

Rio  San  Fran- 
cisco. 
do 

3.70 

4.90 

Little  Navajo  River. . . 
Mangus  Creek 

Chromo ,  Colo 

19.0 

Jan.    31 

Silver  City  and  Mogollon  road, 

N.  Mex. 
Near  Cliff,  N.  Mex 

6.5 

31 

Duck  Creek 

Whitewater  Creek 

Chase  Creek 

b  2.0 

30 

Glenwood,  N.  Mex 

7.4 

Nov.    2 

Clifton,  Ariz 

c5.3 

Dec.     2 

Arizona    Copper    Co. 

flume. 
San  Jose  canal 

. .  do 

do 

cl4.0 

Feb.    3d 

Gila  River.... 
....do 

2  miles  below  headworks,  near 

Solomonville,  Ariz. 
Near  Solomonville,  Ariz 

56 

3d 

38 

3d 

Union  canal 

...do 

do 

«136 

Aug.  22 
Dec.     2 

San  Pedro  River 

...do 

At  railroad  bridge  at  Benson, 

Ariz. 
Winkelman,  Ariz 

48 

do 

Verde  River 

do 

Salt  River 

...do 

11 

May     1 

May   20 
Dec.    8 

At  former  United  States  Recla- 
mation Service  gaging  station 
at  McDowell,  Ariz. 

do 

7.45 

7.35 
8.20 

129 

...do... 

106 

do... 

....do 

do 

197 

Apr.     4 

Hassayampa  River 

Gila  River. . . 

i  mile  below  Wickenburg,  Ariz. . 

1.0 

o  The  gage  height  was  taken  from  a  reference  point. 
b  Discharge  estimated. 

cThis  measurement  was  included  in  the  measurement  made  on  San  Francisco  River  at  Clifton,  Ariz. 
at  the  regular  United  States  Geological  Survey  gaging  station. 
d  Canals  full. 
«  Floats. 
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A.  Page. 

Accuracy  of  discharge  measurements,  degree 

of 14-15 

Acknowledgments  to  those  aiding 15 

Acre-foot,  definition  of 10 

Agua  Fria  River  near— 
Glendale,  Ariz.: 

description 243 

discharge 243 

gage  height 243 

Alkali  Creek  near- 
mouth: 

discharge 250 

Alma,  N.  Mex., 

San  Francisco  River  at: 

description 233 

discharge 234 

gage  height 234 

Almont,  Colo., 
East  River  at: 

description 1G6 

discharge 166 

discharge,  daily 166-167, 168 

discharge,  monthly 168 

gage  height 166-167 

Taylor  River  at: 

description 160 

discharge 160 

discharge,  daily 160, 161 

discharge,  monthly 162 

gage  height 160-162 

Animas  River  at— 
Aztec,  N.  Mex.: 

description 216-217 

discharge 217 

discharge,  daily 218 

discharge,  monthly 218 

gage  height 217 

Durango,  Colo.: 

description 214 

discharge 214, 250 

discharge,  daily 216 

discharge,  monthly 216 

gage  height 215 

Tacoma,  Colo.: 

description 210-21 1 

discharge 211 

discharge,  daily 213 

discharge,  monthly 214 

gage  height 211-212 

Appropriations,  amount  of 7 

Arboles,  Colo., 

Piedra  River  at: 

description 207 

discharge 207 


Arboles,  Colo.— Continued  Page. 

Piedra  River  at— Continued. 

discharge,  daily 208 

discharge,  monthly 208 

gage  height 207 

San  Juan  River  at: 

description 199 

discharge 200 

discharge,  daily 200-201 

discharge,  monthly 201 

gage  height 200 

Arizona  Copper  Co.  flume  at— 
Clifton,  Ariz.: 

discharge 250 

Arrow,  Colo., 

Fraser  River  near: 

description no 

discharge 110, 249 

discharge,  daily 110,111 

discharge,  monthly 112 

gage  height 110,  111 

Ashley  Creek  basin,  stream  flow  in 66-67 

Ashley  Creek  near- 
Vernal,  Utah: 

description 66 

discharge 66 

discharge,  daily 66 

discharge,  monthly 67 

gage  height 66 

Aspen,  Colo., 

Castle  Creek  near: 

description 141 

discharge 141 

gage  height 141-142 

Hunter  Creek  at: 

description 139 

discharge 139 

discharge,  daily 1 10 

discharge,  monthly 141 

gage  height 139-140 

Maroon  Creek  near: 

description 142 

discharge L42 

discharge,  daily 143 

discharge,  monthly 144 

gage  height 143 

Roaring  Fork  at: 

description 135 

discharge 135 

discharge,  daily 136 

discharge,  monthly 137 

gage  height 136 

Assistance,  acknowledgments  for 15 

Authority  for  investigations 7 

251 


252 
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Avon,  Colo., 

Beaver  Creek  at:  Page. 

description 129 

discharge 129 

discharge,  daily 130 

discharge,  monthly 131 

gage  height 130 

Aztec,  N.  Mex., 

Animas  River  at: 

description 216-217 

discharge 217 

discharge,  daily 218 

discharge,  monthly 218 

gage  height 217 

B. 

Baldwin,  G.  C,  work  of 10 

Beard's  ranch,  Colo.    See  Raven,  Colo. 

Beaver  Creek  at  or  near — 
Avon,  Colo.: 

description 129 

discharge 129 

discharge,  daily 130 

discharge,  monthly 131 

gage  height 130 

Ladore,  Colo.: 

description 36 

discharge 36 

discharge,  daily 37 

discharge,  monthly 38 

gage  height 37 

Beaver  Creek  basin,  stream  flow  in 36-38 

Bennett,  C.  W.,  work  of 16 

Benson,  Ariz., 

San  Pedro  River  at: 

discharge 250 

Big  Dominguez  Creek  at— 
mouth: 

discharge 250 

Big  Sandy,  Wyo., 

Big  Sandy  Creek  near: 

description 28 

discharge 29 

discharge,  daily 29 

discharge,  monthly 29 

gage  height 29 

Dutch  Joe  Creek  near: 

description 31-32 

discharge 32 

gage  height 32 

Squaw  Creek  near: 

description 33 

discharge 33 

discharge,  daily 34 

discharge,  monthly 34 

gage  height 33 

Big  Sandy  Creek  basin,  stream  flow  in 28-36 

Big  Sandy  Creek  near— 
Big  Sandy,  Wyo.: 

description 28 

discharge 29 

discharge,  daily 29 

discharge,  monthly 29 

gage  height 29 

Eden,  Wyo.: 

description 30 

discharge 30 


Big  Sandy  Creek  near— Continued. 

Eden,  Wyo.— Continued.  Page. 

discharge,  daily 31 

discharge,  monthly 31 

gage  height 30 

Bill  Williams  River  near— 
Swanzea,  Ariz.: 

description 227 

discharge 228, 250 

gage  height 228 

Bloomfield,  N.  Mex., 
San  Juan  River  near: 

description 201-202 

discharge 202 

discharge,  daily 203 

discharge,  monthly 203 

gage  height 202 

Blue  River  at— 
Dillon,  Colo.: 

description 115 

discharge 115 

discharge,  daily 116-117 

discharge,  monthly 117 

gage  height 116 

Blue  River  basin,  stream  flow  in 115-122 

Bridge  measurements,  making  of,  view  of 14 

Bridgeport,  Utah, 
Green  River  near: 

description 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 19 

gage  height 19 

Brush  Creek  at— 
Eagle,  Colo.: 

description 131 

discharge 131 

discharge,  daily 132 

discharge,  monthly 133 

gage  height 132 

Bu ford,  Colo., 

White  River  (North  Fork)  near: 

description 70 

discharge 70 

discharge,  daily 71 

discharge,  monthly 71 

gage  height 70 

White  River  (South  Fork)  near: 

description 73 

discharge 74 

discharge,  daily 74-75 

discharge,  monthly 75 

gage  height 74 

C. 
Camp  Verde,  Ariz., 
Verde  River  near: 

description 243 

discharge 243 

gage  height 243 

Canfield,  G.  H.,  work  of 16 

Canyon  Creek  at— 
Ouray,  Colo. : 

description 183 

discharge 183 

discharge,  daily 184 

discharge,  monthly 185 

gage  height 184 
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Page. 
Castle  Creek  near- 
Aspen,  Colo.: 

description 141 

discharge 141 

gage  height 141-142 

Castledale,  Utah, 

Ferron  Creek  near: 

description 90 

discharge 90 

discharge,  daily 91 

discharge,  monthly 92 

gage  height 91 

Huntington  Creek  near: 

description 82 

discharge 82 

discharge,  daily 83 

discharge,  monthly 84 

gage  height 83 

Cement  Creek  near- 
Crested  Butte,  Colo. : 

description 169 

discharge 169 

discharge,  daily 170 

discharge,  monthly 171 

gage  height 169 

Central,  Utah, 

Santa  Clara  Creek  near: 

description 225 

discharge 225 

discharge,  daily 226 

discharge,  monthly 227 

gage  height 226 

Chase  Creek  at— 
Clifton,  Ariz.: 

discharge 250 

Christiansen,  E.  O.,  work  of 16 

Chromo,  Colo., 

Little  Navajo  River  at: 

discharge 250 

Navajo  River  at: 

description 205-206 

discharge 206 

gage  height 206 

Clapp,  W.  B.,  work  of 16 

Clark,  Colo., 

Elk  River  near: 

description 48 

discharge 48 

discharge,  daily 48 

discharge,  monthly 49 

gage  height 4S 

Clear  Creek  at— 
Emery,  Utah: 

discharge 250 

Cliff,  N.  Mex., 
Duck  Creek  at: 

discharge 250 

Clifton,  Ariz., 

Arizona  Copper  Co.  flume  at: 

discharge 250 

Chase  Creek  at: 

discharge 250 

San  Francisco  River  near: 

descript  ion 2:54-235 

discharge 235 

ggge  height 235-236 


Tage. 

Colorado  River  basin,  miscellaneous  d  ischarge 

measurements  in 249-250 

stream  flow  in 16-246 

Colorado  River  (main)  basin,  stream  flow  in. .  22-25 

Colorado  River  at— 
Yuma,  Ariz.: 

description 22 

discharge 22-23 

discharge,  daily 24 

discharge,  monthly 25 

gage  height 24 

Cooperation,  credit  for 15 

Cora,  Wyo., 

New  Fork  River  near: 

description 25 

discharge 25 

gage  height 26 

Cottonwood  Creek  near— 
Orangeville,  Utah: 

description 84 

discharge 84 

discharge,  daily 85 

discharge,  monthly 86 

gage  height 85 

Craig,  Colo., 

Elk  Head  Creek  near: 

description 55 

discharge 55 

discharge,  daily 56 

discharge,  monthly 56 

gage  height 55 

Fortification  Creek  at: 

description 56-57 

discharge 57 

discharge,  daily 58 

discharge,  monthly 5S 

gage  height 57 

Yampa  River  at: 

description 42-43 

discharge 43 

discharge,  daily 44 

discharge,  monthly 44 

gage  height 43 

Crested  Butte,  Colo. , 
Cement  Creek  near: 

description 169 

discharge 169 

discharge,  daily 170 

discharge,  monthly 171 

gage  height 169 

Crystal  River  at— 
Marble,  Colo. : 

description 152 

discharge 152 

discharge,  daily 153 

discharge,  monthly 153 

gage  height 152 

Current  meters,  view  of 15 

Current-meter  stations,  views  of 14 

D. 

Data,  explanation  of 12-14 

Deer  Creek  (Fremont  River  basil 
Emery,  Utah: 

discharge 250 

I  »eer  Creek  (Gunnison  River  basin)  at— 
mouth: 

discharge 250 
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Page. 

Definition  of  terms 10 

Delta,  Colo., 

Uncompahgre  River  near; 

description 181 

discharge 181 

discharge,  daily 182-183 

discharge,  monthly 183 

gage  height 182 

Dillon,  Colo., 
Blue  River  at: 

description 115 

discharge 115 

discharge,  daily 116-117 

discharge,  monthly 117 

gage  height 116 

Snake  River  at: 

description 119-120 

discharge 120 

discharge,  daily 121 

discharge,  monthly 122 

gage  height 120 

Tenmile  Creek  at: 

description 117 

discharge 118 

discharge,  daily 118-119 

discharge,  monthly 119 

gage  height 118 

Discharge,  definition  of 10 

terms  used  to  express 10 

Discharge  measurements,  accuracy  of 14-15 

miscellaneous,  in  Colorado  River  basin.  249-250 

tables  of,  explanation  of 13 

Divide  Creek  basin,  stream  flow  in 157-159 

See  also  West  Divide  Creek. 
Dixon,  Wyo., 

Little  Snake  River  near: 

description 62 

discharge 63 

discharge,  daily 63-64 

discharge,  monthly 64 

gage  height 63 

Dolores,  Colo., 

Dolores  River  at: 

description 185 

discharge 185 

discharge,  daily 186 

discharge,  monthly 187 

gage  height 186 

Dolores  River  at— 
Dolores,  Colo. : 

description 185 

discharge 185 

discharge,  daily 186 

discharge,  monthly 187 

gage  height 186 

Dolores  River  basin,  stream  flow  in 185-189 

Dominguez  Creek .   See  B ig  Dominguez  Creek . 

Dort,  J.  C,  work  of 16 

Douglas,  Ariz., 

White  River  near: 

description 246 

discharge 246 

gage  height 246 


Page. 

Duchesne  River  at— 
Myton,  Utah: 

description 67 

discharge 67 

discharge,  daily 67-68 

discharge,  monthly 68 

gage  height 67-68 

Duchesne  River  basin,  stream  flow  in 67-69 

Duck  Creek  at— 
Cliff,  N.Mex.: 

discharge , 250 

Dunkley,  Colo., 
Fish  Creek  at: 

description 53 

discharge 53 

discharge,  daily 54 

discharge,  monthly 54 

gage  height 53-54 

Durango,  Colo., 

Animas  River  at: 

description 214 

discharge 214, 250 

discharge,  daily 216 

discharge,  monthly 216 

gage  height 215 

Florida  River  near: 

description 219 

discharge 219 

discharge,  daily 220 

discharge,  monthly 220 

gage  height 219, 220 

Dutch  Joe  Creek  near- 
Big  Sandy,  Wyo.: 

description 31-32 

discharge 32 

gage  height 32 

E. 
Eagle,  Colo., 

Brush  Creek  at: 

description 131 

discharge 131 

discharge,  daily 132 

discharge,  monthly 133 

gage  height 132 

Eagle  River  at: 

description 124 

discharge 124 

discharge,  daily 125 

discharge,  monthly 126 

gage  height 125 

Eagle  River  at— 

Eagle,  Colo.: 

description 124 

discharge 124 

discharge,  daily 125 

discharge,  monthly 126 

gage  height 125 

mouth  of  Gore  Creek: 

discharge 249 

Red  CUff,  Colo.: 

description 122 

discharge 122 

discharge,  d  aily 123 

discharge,  monthly 124 

gage  height 123 

Eagle  River  basin,  stream  flow  in 122-133 
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East  Elk  Creek  near- 
New  Castle,  Colo.:  Page. 

description 156 

discharge 156 

discharge,  daily 157 

East  River  at— 
Almont,  Colo.: 

description 166 

discharge 166 

discharge,  daily 166-167, 168 

discharge,  monthly 168 

gage  height 166-167 

Eden,  Wyo., 

Big  Sandy  Creek  near: 

description 30 

discharge 30 

discharge,  daily 31 

discharge,  monthly 31 

gage  height 30 

Little  Sandy  Creek  near: 

description 34 

discharge 35 

discharge,  daily 35-36 

discharge,  monthly 36 

gage  height 35 

Elgin,  Utah, 

Green  River  near: 

description 19 

discharge 20 

discharge,  daily 21 

discharge,  monthly 21 

gage  height 20 

Elk  Creek.    See  East,  Middle,  or  West  Elk 
Creek. 

Elk  R  iver  basin,  stream  flow  in 153-157 

Elk  Head  Creek  near— 
Craig,  Colo.: 

description 55 

discharge ., 55 

discharge,  daily 56 

discharge,  monthly 56 

gage  height 55 

Elk  River  near- 
Clark,  Colo.: 

description 48 

discharge 48 

discharge,  daily 48 

discharge,  monthly 49 

gage  height. 48 

Trull,  Colo.: 

description 40 

discharge 49 

discharge,  daily 50 

discharge,  monthly 51 

gage  height 49-50 

Emery,  Utah, 
Clear  Creek  at: 

discharge 250 

Deer  Creek  at: 

discharge 250 

Ivie  Creek  near: 

description 195 

discharge 195 

gage  height 195-196 

Muddy  Creek  near: 

description 191, 193 

discharge 191, 193 


Emery,  Utah— Continued. 

Muddy  Creek  near— Continued.  rage. 

discharge,  daily 192, 193 

discharge,  monthly 193, 195 

gage  height 192, 193-194 

Oak  Spring  ranch  ditch  at: 

discharge 250 

Quitchumpah  Creek  near: 

discharge 250 

Red  Creek  at: 

discharge 250 

Emery  (Lewis  ranch),  Utah, 

Muddy  Creek  near: 

discharge 250 

Emery  (Miller's  ranch),  Utah, 

Miller  ditch  near: 

discharge 250 

Equivalents,  list  of 11-12 

Eecalante,  Utah, 

Escalante  Creek  near: 

description 196 

discharge 196 

discharge,  daily 197 

discharge,  monthly 198 

gage  height 196-197 

Escalante  Creek  at  or  near— 

Escalante,  Utah: 

description 196 

discharge 196 

discharge,  daily 197 

discharge,  monthly '   198 

gage  height 196-197 

mouth : 

discharge 250 

Escalante  River  basin,  stream  flow  in 196-198 

F. 
Fairbank,  Ariz., 

San  Pedro  River  near: 

description 239 

discharge 240 

gage  height 240 

Ferron,  Utah, 

Ferron  Creek,  canals  from,  at: 

discharge 249 

Ferron  Creek  near: 

description 86, 88 

discharge 86 

discharge,  daily 87-88,89 

discharge,  monthly 88, 90 

gage  height 87, 89 

Ferron  Creek,  canals  from,  at— 
Ferron,  Utah: 

discharge 249 

Ferron  Creek  near— 
Castledale,  Utah: 

description 90 

discharge -  -        90 

discharge,  daily --       91 

discharge,  monthly 92 

gage  height 91 

Ferron,  Utah: 

description 86, 88 

discharge 86 

discharge,  daily 87-88, 89 

discharge,  monthly 88, 90 

gage  height 87,89 
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Field  data,  accuracy  and  reliability  of 14-15 

Fish  Creek  at— 
Dunkley,  Colo.: 

description 53 

discharge. 53 

discharge,  daily 54 

discharge,  monthly 54 

gage  height 53-54 

Flood  in  region  of— 

La  Plata  Mountains 246-249 

San  Juan  Mountains 246-2 19 

San  Miguel  Moun tains 246-249 

Florida  River  near — 
Durango,  Colo.: 

description 219 

discharge 219 

discharge,  daily 220 

discharge,  monthly 220 

gage  height 219-220 

Follansbee,  Robert,  work  of 16 

Fort  Crawford,  Colo., 

Uncorapahgre  River  near: 

description 177 

discharge 177 

discharge,  daily 178 

discharge,  monthly 179 

gage  height 178 

Fortification  Creek  at— 
Craig,  Colo.: 

description 56-57 

discharge 57 

discharge,  daily 58 

discharge,  monthly 58 

gage  height 57 

Fraser,  Colo., 

Fraser  River  near: 

description 109 

discharge 109, 249 

gage  height 109 

St.  Louis  Creek  near: 

discharge 249 

Vasquez  Creek  near: 

discharge 249 

Fraser  River  basin,  stream  flow  in 109-112 

Fraser  River  near — 
Arrow,  Colo.: 

description 110 

discharge 110, 249 

discharge,  daily 110,111 

discharge,  monthly 112 

gage  height 110-111 

Fraser,  Colo.: 

description 109 

discharge 109, 249 

gage  height 109 

Granby,  Colo.: 

discharge 249 

Freeman,  W.  B.,  work  of 16 

Fremont  River  basin,  stream  flow  in 1S9-196 

Fremont  River  near— 
Thurber,  Utah: 

description ISO 

discharge 189 

discharge,  daily 190 

discharge,  monthly 191 

gage  height 189-190 


Page. 
Fruita,  Colo., 

Grand  River  near: 

description 103-104 

discharge 104 

gage  height. 104 

Frying  Pan  Creek  at— 

Norrie,  Colo.: 

description 146 

discharge 146 

discharge,  daily 147 

discharge,  monthly 147 

gage  height 146-147 

Thomasville,  Colo.: 

description 148 

discharge 148 

discharge,  daily 149 

discharge,  monthly 149 

gage  height 148 

Frying  Pan  Creek  (North  Fork)  near— 

Norrie,  Colo.: 

description 149-150 

discharge 150 

discharge,  daily 15 1 

discharge,  monthly 151 

gage  height 150 

G. 

Gage  heights,  table  of,  explanation  of 12-13 

Gaging  stations,  views  of 14 

Gila  River  at  or  near— 

Guthrie,  Ariz.: 

description 230 

discharge 230 

gage  height 230 

Kelvin,  Ariz.: 

description 231 

discharge 232 

discharge,  daily 232-233 

discharge,  monthly 233 

gage  height 232 

Redrock,  N.  Mex.: 

description 228-229 

discharge 229 

gage  height 229 

San  Carlos,  Ariz.: 

description 231 

gage  height 231 

Winkelman,  Ariz.: 

discharge 250 

Gila  River  basin,  stream  flow  in 228-245 

Glendale,  Ariz., 

Agua  Fria  River  near: 

description 243 

discharge 243 

gage  height 243 

Glenwood,  N.  Mex., 

Whitewater  Creek  at: 

discharge 250 

Glenwood  Light  &  Water  Co.'s  flume  near— 

Glenwood  Springs,  Colo.: 

description 134 

discharge 134 

gage  height 135 
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Glenwood  Springs,  Colo.,  Page. 

Glenwood  Light  &   Water  Co.'s  flume 
near: 

description 134 

discharge 134 

gage  height 135 

Grand  River  at: 

description 99-100 

discharge 100 

discharge,  daily 101 

discharge,  monthly 101 

gage  height 100 

No  Name  Creek  near: 

description 133 

discharge 133 

gage  height s 134 

Roaring  Fork  at: 

description 137 

discharge 137 

discharge,  daily 138 

discharge,  monthly 139 

gage  height 138 

Gore  Creek  at  or  near— 
Minturn,  Colo.: 

description 128 

discharge 128 

discharge,  daily 129 

gage  height 129 

mouth: 

discharge 249 

Granby,  Colo., 

Grand  River  near: 

description 94 

discharge 94 

discharge,  daily 95 

discharge,  monthly 95 

gage  height 94 

Grand  Lake,  Colo., 

Grand  Lake,  North  Inlet  to,  at: 

description 105 

discharge 105 

discharge,  daily 106 

discharge,  monthly 106 

gage  height 105 

Grand  Lake,  Colo., 

Grand  Lake  Outlet  at: 

description 106-107 

discharge 107 

discharge,  daily 108 

discharge,  monthly 108 

gage  height 107 

Grand  River  (North  Fork)  near: 

description 92 

discharge 92 

discharge,  daily 93 

gage  height 93 

Grand  Lake,  North  Inlet  to,  at— 
Grand  Lake,  Colo. : 

description 105 

discharge 105 

discharge,  daily 106 

discharge,  monthly 106 

gage  height 105 

Grand  Lake  Outlet  at— 
Grand  Lake,  Colo. : 

description 106-107 

discharge 107 

8174°— wsp  309—14 17 


Grand  Lake  Outlet  at— Continued.  Page. 

Grand  Lake,  Colo.— Continued. 

discharge,  daily 108 

discharge,  monthly 108 

gage  height 107 

Grand  River  at  or  near— 

Fruita,  Colo.: 

description 103-104 

discharge 104 

gage  height 104 

Glenwood  Springs,  Colo.: 

description 99-100 

discharge 100 

discharge,  daily 101 

discharge,  monthly 101 

gage  height 100 

Granby,  Colo.: 

description 94 

discharge 94 

discharge,  daily 95 

discharge,  monthly 95 

gage  height 94 

Kremmling,  Colo. : 

description 97 

discharge 98 

discharge,  daily 98-99 

discharge,  monthly 99 

gage  height 98 

Palisades,  Colo.: 

description 101-102 

discharge 102 

discharge,  daily 103 

discharge,  monthly 103 

gage  height 102 

Sulphur  Springs,  Colo. : 

description 95-96 

discharge 96 

discharge,  daily 97 

gage  height 96 

Grand  River  basin,  stream  flow  in 92-189 

Grand  River  (North  Fork)  near- 
Grand  Lake,  Colo.: 

description 92 

discharge 92 

discharge,  daily 93 

gage  height 93 

Gray,  G.  A.,  work  of 16 

Green  River,  Utah, 

San  Rafael  River  near: 

description 78 

discharge 78 

discharge,  daily 79 

discharge,  monthly 80 

gage  height 79 

Green  River  at  or  near — 

Bridgeport,  Utah: 

description 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 19 

gage  height 19 

Elgin,  Utah: 

description 19 

discharge 20 

discharge,  daily 21 

discharge,  monthly 21 

gage  height 20 
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Green  River  at  or  near— Continued. 

Green  River  (Little  Valley),  Utah:  Page. 

description 21-22 

discharge 22 

Kendall,  Wyo.: 

description 16 

discharge 16 

discharge,  daily 17, 18 

gage  height 17 

Little  Valley.    See  Green  River,  Utah. 

Green  River  basin,  stream  flow  in 16-22 

Green  River  (Little  Valley),  Utah, 

Green  River  near: 

description 21-22 

discharge 22 

Gunnison,  Colo., 

Gunnison  River  near: 

description 162 

discharge 162 

discharge,  daily 163 

discharge,  monthly 164 

gage  height 163 

Tomichi  Creek  at: 

discharge 250 

Gunnison  River  at  or  near— 

Gunnison,  Colo.: 

description 162 

discharge 162 

discharge,  daily 163 

discharge,  monthly 164 

gage  height 163 

River  Portal,  Colo.: 

description 164 

discharge 164 

discharge,  daily 165 

discharge,  monthly 166 

gage  height 165 

Whitewater,  Colo.: 

discharge 250 

Gunnison  River  basin,  stream  flow  in 160-175 

Guthrie,  Ariz., 

Gila  River  at: 

description 230 

discharge 230 

gage  height 230 

H. 
Hamilton,  Colo., 

Williams  River  at: 

description 60-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 62 

gage  height 61 

Hanewald  ranch, 

J.  F.  McCoy  ditch  near: 

discharge 249 

Hassayampa  River  near — 
Wickenburg,  Ariz.: 

description 245 

discharge 245, 250 

gage  height 245 

Helper,  Utah, 

Price  River  near: 

description 75 

discharge 75 

discharge,  daily 76 


Helper,  Utah— Continued. 

Price  River  near— Continued.  Page. 

discharge,  monthly 77 

gage  height 76 

Hermosa,  Colo., 

Hermosa  Creek  near: 

description 218-219 

discharge 219 

Hermosa  Creek  near — 
Hermosa,  Colo.: 

description 218-219 

discharge 219 

Homestake  Creek  at— 
Red  ClhT,  Colo.: 

description 126 

discharge 126 

discharge,  daily 127 

discharge,  monthly 128 

gage  height 127 

Hunter  Creek  at— 
Aspen,  Colo.: 

description 139 

discharge 139 

discharge,  daily 140 

discharge,  monthly 141 

gage  height 139-140 

Huntington,  Utah, 

Huntington  Creek  near: 

description 80 

discharge 80 

discharge,  daily 81 

discharge,  monthly 82 

gage  height 81 

Huntington  Creek  near— 
Castledale,  Utah: 

description 82 

discharge 82 

discharge,  daily 83 

discharge,  monthly 84 

gage  height 83 

Huntington,  Utah: 

description 80 

discharge 80 

discharge,  daily 81 

discharge,  monthly 82 

gage  height 81 

I. 
Ignacio,  Colo., 

Los  Pinos  River  near: 

description 208-209 

discharge 209 

discharge,  daily 210 

discharge,  monthly 210 

gage  height 209 

Indian  Creek  at— 
mouth: 

discharge 250 

Investigations,  authority  for 7 

I  vie  Creek  near— 
Emery,  Utah: 

description 195 

discharge 195 

gage  height 195-196 

J. 
Jacob,  C.  C. ,  work  of 16 
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K.  Page. 
Kelvin,  Ariz., 

Gila  River  at: 

description 231 

discharge 232 

discharge,  daily 232-233 

discharge,  monthly 233 

gage  height 232 

Kendall,  Wyo., 

Green  River  near: 

description 16 

discharge 16 

discharge,  daily 17,18 

gage  height 17 

Kremmling,  Colo., 

Grand  River  near: 

description 97 

discharge 98 

discharge,  daily 98-99 

discharge,  monthly 99 

gage  height 98 

Kumali  Creek  at — 

mouth: 

discharge 250 


Ladore,  Colo., 

Beaver  Creek  near: 

description 

discharge 

discharge,  daily 

discharge,  monthly 

gage  height 

Vermilion  Creek  near: 

description 

discharge 

gage  height 

Lake  Fork  Creek  near— 
Myton,  Utah: 

description 

discharge 

discharge,  daily 

discharge,  monthly 

gage  height 

La  Plata,  N.  Mex., 

La  Plata  River  near: 

description 

discharge 

gage  height 

La  Plata  Mountains,  flood  in  region  of. 
La  Plata  River  near- 
La  Plata,  N.  Mex.: 

description 

discharge 

gage  height 

La  Rue,  E.  C,  work  of 

Lewis  ranch.    See  Emery,  Utah. 
Lewis  Springs,  Ariz., 

San  Pedro  River  near: 

description 

discharge 

gage  height 

Little  Navajo  River  at— 
Chromo,  Colo.: 

discharge 

See  also  Navajo  River. 


37 
38 
37 

38 

38 

38-39 


67 
67 

67-68 
68 

67-68 


221 

221 

221 

16-249 


221 

221 

221 

16 


238 
239 
239 


250 


Little  Sandy  Creek  near—  Page. 

Eden,  Wyo.: 

description 34 

discharge 35 

discharge,  daily 35-36 

discharge,  monthly 36 

gage  height 35 

Little  Snake  River  near— 
Dixon,  Wyo.: 

description 62 

discharge 63 

discharge,  daily 63-64 

discharge,  monthly 64 

gage  height 63 

Little  Valley.    See  Green  River,  Utah. 

Los  Pinos  River  near— 
Ignacio,  Colo.: 

description 208-209 

discharge 209 

discharge,  daily 210 

discharge,  monthly. 210 

gage  height 209 

M. 

McCoy,  ditch  near— 
Hanewald  ranch: 

discharge 249 

McDowell,  Ariz., 
Verde  River  at: 

discharge 250 

discharge,  monthly 242 

McGlashan,  H.  D.,  work  of 16 

Mancos,  Colo., 

West  Mancos  River  near: 

description 222 

discharge 222 

discharge,  daily 223 

discharge,  monthly 223 

gage  height 222 

Mancos  River.    See  West  Mancos  River. 
Mangus  Creek  near— 
Mogollon,  N.  Mex.: 

discharge 250 

Silver  City,  N.  Mex.: 

discharge 250 

Map  showing  mean  annual  precipitation  in 

United  States 12 

Map  showing  mean  annual  run-off  in  United 

States 12 

Marble,  Colo., 

Crystal  River  at: 

description 152 

discharge 152 

discharge,  daily 153 

discharge,  monthly 153 

gage  height 152 

Maroon  Creek  near- 
Aspen,  Colo.: 

description 142 

discharge 142 

discharge,  daily 143 

discharge,  monthly 144 

gage  height 143 
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Maybell,  Colo., 

Yampa  R  iver  near :  Page- 
description  45 

discharge 45 

discharge,  daily 46 

discharge,  monthly 46 

gage  height 45 

Meeker,  Colo., 

White  River  at: 

description 71-72 

discharge 72 

discharge,  daily 72-73 

discharge,  monthly 73 

gage  height 72 

Middle  Elk  Creek  near- 
New  Castle,  Colo.: 

description 154-155 

discharge 155 

gage  height 155 

Miller,  CD.,  work  of 16 

Miller  ditch  near — 

Emery  (Miller's  ranch),  Utah: 

discharge. 250 

Miller's  ranch.    See  Emery,  Utah. 

Minturn,  Colo., 

Gore  Creek  near: 

description 128 

discharge 128 

discharge,  daily 129 

gage  height 129 

Mogollon,  N.  Mex., 
Mangus  Creek  near: 

discharge 250 

Whitewater  Creek  near: 

description 236 

discharge 236 

discharge,  daily 237 

discharge,  monthly 238 

gage  height 236-237 

Montezuma  canal  near— 
Solomonville,  Ariz.: 

discharge 250 

Montrose,  Colo., 

Uncompahgre  River  at: 

description 179 

discharge 179, 250 

discharge,  daily 180 

discharge,  monthly 181 

gage  height 180 

Muddy  Creek  near— 
Emery,  Utah: 

description 191, 193 

discharge 191, 193 

discharge,  daily 192, 193 

discharge,  monthly 193, 195 

gage  height 192, 193-194 

Emery  (Lewis  ranch),  Utah: 

discharge 250 

Myton,  Utah, 

Duchesne  River  at: 

description 67 

discharge 67 

discharge,  daily 67-68 

discharge,  monthly 68 

gage  height 67-68 


Myton,  Utah— Continued. 

Lake  Fork  Creek  near:  Page. 

description 68 

discharge 68 

discharge,  daily 69 

discharge,  monthly 69 

gage  height 69 

N. 
Navajo  River  at — 
Chromo,  Colo.: 

description 205-206 

discharge 206 

gage  height 206 

See  also  Little  Navajo  River. 
New  Castle,  Colo., 

East  Elk  Creek  near: 

description 156 

discharge 156 

discharge,  daily 157 

Middle  Elk  Creek  near: 

description 154-155 

discharge 155 

gage  height 155 

West  Elk  Creek  near: 

description 153-154 

discharge 154 

gage  height 154 

New  Fork  River  basin,  stream  flow  in 25-28 

New  Fork  River  near- 
Cora,  Wyo.: 

description 25 

discharge 25 

gage  height 26 

Nigger  Gulch  near— 
Stratler,  Colo.: 

discharge 250 

Nogales,  Ariz., 

Santa  Cruz  River  near: 

description 240 

discharge 240 

gage  height 241 

No  Name  Creek  basin,  stream  flow  in 133-135 

No  Name  Creek  near— 

Glenwood  Springs,  Colo.: 

description 133 

discharge 133 

gage  height 134 

Norrie,  Colo., 

Frying  Pan  Creek  at: 

description 146 

discharge 146 

discharge,  daily 147 

discharge,  monthly 147 

gage  height 146-147 

Frying  Pan  Creek  (North  Fork)  near: 

description 149-150 

discharge 150 

discharge,  daily 151 

discharge,  monthly 151 

gage  height 151 

North  Inlet  to  Grand  Lake     See  Grand  Lake, 
North  Inlet  to. 

O. 
Oak  Spring  ranch  ditch  at— 
Emery,  Utah: 

discharge 250 
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Orangeville,  Utah, 

Cottonwood  Creek  near:  Page. 

description 84 

discharge 84 

discharge  daily 85 

discharge  monthly 86 

gage  height 85 

Ouray,  Colo., 

Canyon  Creek  at: 

description 183 

discharge 183 

discharge,  daily 184 

discharge,  monthly 185 

gage  height 184 

Uncompahgre  River  at: 

description 175 

discharge 175 

discharge,  daily 176 

discharge,  monthly 177 

gage  height 176 

P. 

Padgett,  H,  D.  work  of 16 

Pagosa  Springs,  Colo., 
San  Juan  River  at: 

description 198 

discharge 198 

gage  height 199 

Palisades,  Colo., 

Grand  River  near: 

description 101-102 

discharge 102 

discharge,  daily 103 

discharge,  monthly 103 

gage  height 102 

Piedra,  Colo., 

Piedra  River  at: 

description 206 

discharge 206 

gage  height 206 

Piedra  River  at— 
Arboles,  Colo.: 

description 207 

discharge 207 

discharge,  daily 208 

discharge,  monthly 208 

gage  height 207 

Piedra,  Colo.: 

description 206 

discharge 206 

gage  height 206 

Pine  Creek  near— 
Pinedale,  Wyo.: 

description 26 

discharge 27 

discharge,  daily 27-28 

discharge,  monthly 28 

gage  height 27 

Pinedale,  Wyo., 
Pine  Creek  near: 

description 26 

discharge 27 

discharge,  daily 27-28 

discharge,  monthly 28 

gage  height 27 


Pinnacle,  Colo., 

Trout  Creek  at:  Page. 

description 51 

discharge 51 

discharge,  daily 52 

discharge,  monthly 53 

gage  height 51-52 

Pitkin,  Colo., 

Quartz  Creek  near: 

description 171 

discharge 171 

discharge,  daily 172-173 

discharge,  monthly 173 

gage  height 172 

Placerville,  Colo., 

San  Miguel  River  at: 

description 187 

discharge 187 

discharge,  daily 188 

discharge,  monthly 189 

gage  height 188 

Porter,  E.  A.,  work  of 16 

Precipitation  in  United  States,  mean  annual, 

map  showing 12 

Price  meters,  views  of 15 

Price  River  at  or  near- 
Helper,  Utah: 

description 75 

discharge 75 

discharge,  daily 76 

discharge,  monthly 77 

gage  height 76 

Woodside,  Utah: 

description 77 

discharge 77 

gage  height 78 

Price  River  basin,  stream  flow  in 75-78 

Publications  by   United   States   Geological 
Survey  on  stream  measurement, 

list  of 8-10 

Pyramid,  Colo., 

Williams  River  near: 

description 58-59 

discharge 59 

discharge,  daily 60 

discharge,  monthly 60 

gage  height 59 

Q. 
Quartz  Creek  near— 
Pitkin,  Colo.: 

description 171 

discharge 171 

discharge,  daily 172-173 

discharge,  monthly 173 

gage  height 172 

Quitchumpah  Creek  near— 
Emery,  Utah: 

discharge 260 

R. 

Rating  curves  and  tables,  accuracy  of 13 

construction  of 13 

Raven  (Beard's  ranch),  Colo., 
West  Divide  Creek  at: 

description 157, 159 

discharge -  -  -  -  157, 250 
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Baven  (Beard's  ranch),  Colo.— Continued.    Page. 
West  Divide  Creek  at— Continued. 

discharge,  daily 158 

discharge,  monthly 159 

gage  height 158,159 

Red  Cliff,  Colo., 
Eagle  River  at: 

description 122 

discharge 122 

discharge,  daily 123 

discharge,  monthly 124 

gage  height 123 

Homestake  Creek  at: 

description 126 

discharge 126 

discharge,  daily 127 

discharge,  monthly 128 

gage  height 127 

Red  Creek  at— 
Emery,  Utah: 

discharge 250 

Redrock,  N.  Mex., 
Gila  River  near: 

description 228-229 

discharge 229 

gage  height 229 

Richards,  Raymond,  work  of 16 

Rillito  Creek  near- 
Tucson,  Ariz. : 

description 242 

discharge 242 

River  Portal,  Colo., 
Gunnison  River  at: 

description 164 

discharge 164 

discharge,  daily 165 

discharge,  monthly 166 

gage  height 165 

Roaring  Fork  at— 
Aspen,  Colo.: 

description 135 

discharge 135 

discharge,  daily 136 

discharge,  monthly 137 

gage  height 136 

Glenwood  Springs,  Colo. : 

description 137 

discharge 137 

discharge,  daily 138 

discharge,  monthly 139 

gage  height 138 

Roaring  Fork  basin,  stream  flow  in 135-153 

Roosevelt,  Ariz., 
Salt  River  near: 

discharge,  monthly 242 

Roubideau  Creek  at— 

Denver  &  Rio  Grande  R.  R.  crossing: 

discharge 250 

Run-off,  definition  of 10 

terms  used  to  express 10 

Run-off  (depth  in  inches),  definition  of 10 

Run-off  in  United  States,  mean  annual,  map 

showing 12 

Russell,  G.  H.,  work  of 16 


S.  Page. 

St.  George,  Utah, 

Santa  Clara  Creek  near: 

description 227 

discharge 227 

St.  Louis  Creek  near — 
Fraser,  Colo.: 

discharge 249 

Salton  Sink 246 

Salt  River  basin,  stream  flow  in 242-243 

Salt  River  near- 
Roosevelt,  Ariz.: 

discharge,  monthly 242 

San  Carlos,  Ariz., 
Gila  River  at: 

description 231 

gage  height 231 

San  Carlos  River  at: 

description 238 

gage  height 238 

San  Carlos  River  at— 
San  Carlos,  Ariz.: 

description 238 

gage  height 238 

Sandy  Creek.    See  Big  Sandy  Creek;  Little 

Sandy  Creek. 
San  Francisco  River  at— 
Alma,  N.  Mex.: 

description 233 

discharge 234 

gage  height 234 

Clifton,  Ariz.: 

description 234-235 

discharge 235 

gage  height 235-236 

San  Jose  canal  near- 
Solomon  ville,  Ariz.: 

discharge 250 

San  Juan  Mountains,  flood  in  region  of 246-249 

San  Juan  River  at  or  near— 
Arboles,  Colo.: 

description 199 

discharge 200 

discharge,  daily 200-201 

discharge,  monthly 201 

gage  height 200 

Bloomfield,  N.  Mex.: 

description 201-202 

discharge 202 

discharge,  daily 203 

discharge,  monthly 203 

gage  height 202 

Pagosa  Springs,  Colo. : 

description 198 

discharge 198 

gage  height 199 

Shiprock,  N.  Mex.: 

description 203-204 

discharge 204 

discharge,  daily 205 

discharge,  monthly 205 

gage  height 204 

Sau  Juan  River  basin,  stream  flow  in 198-223 

San  Miguel  Mountains,  flood  in  region  of...  246-249 
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San  Miguel  River  at— 

Placerville,  Colo.:  Page. 

description 187 

discharge 187 

discharge,  daily J  88 

discharge,  monthly 189 

gage  height 188 

San  Pedro  River  at  or  near- 
Benson,  Ariz.: 

discharge 250 

Fair  bank,  Ariz.: 

description 239 

discharge 240 

gage  height 240 

Lewis  Springs,  Ariz.: 

description 238 

discharge 239 

gage  height 239 

Winkelman,  Ariz.: 

discharge 250 

San  Rafael  River  basin,  stream  flow  in 78-92 

San  Rafael  River  near- 
Green  River,  Utah: 

description 78 

discharge 78 

discharge,  daily 79 

discharge,  monthly 80 

gage  height 79 

Santa  Clara  Creek  near- 
Central,  Utah: 

description 225 

discharge 225 

discharge,  daily 226 

discharge,  monthly 227 

gage  height 226 

St.  George,  Utah: 

description 227 

discharge 227 

Santa  Cruz  River  at  or  near— 

Nogales,  Ariz.:  , 

description 240 

discharge 240 

gage  height 241 

Tucson,  Ariz.: 

description 241 

discharge 241 

Sapinero,  Colo., 

Sapinero  Creek  at: 

description 173 

discharge 173 

discharge,  daily 1 74-175 

discharge,  monthly 175 

gage  height 174 

Sapinero  Creek  at— 
Sapinero,  Colo.: 

description 173 

discharge 173 

discharge,  daily 174-175 

discharge,  monthly 175 

gage  height 174 

Scholl,  Colo., 

Williams  Fork  near: 

description 112 

discharge 112 

gage  height 112-113 

Second-feet  per  square  mile,  definition  of 10 

Second-foot,  definition  of 10 


Shiprock,  N.  Mex., 

San  Juan  River  at:  Page. 

description 203-204 

discharge 204 

discharge,  daily 205 

discharge,  monthly 205 

gage  height 204 

Silver  City,  N.  Mex., 
Mangus  Creek  near: 

discharge 250 

Slater,  Colo., 

Slater  Creek  near: 

description 64 

discharge 64 

discharge,  daily 65 

discharge,  monthly 66 

gage  height 65 

Slater  Creek  near — 
Slater,  Colo.: 

description 64 

discharge 64 

discharge,  daily 65 

discharge,  monthly 66 

gage  height 65 

Snake  River  at— 
Dillon,  Colo.: 

description 119-120 

discharge 120 

discharge,  daily 121 

discharge,  monthly 122 

gage  height 120 

Snow  Mass,  Colo., 

Snow  Mass  Creek  at: 

description 144 

discharge 144 

discharge,  daily 145 

discharge,  monthly 146 

gage  height 145 

Snow  Mass  Creek  at— 
Snow  Mass,  Colo.: 

description 144 

discharge 144 

discharge,  daily 145 

discharge,  monthly 146 

gage  height 145 

Soda  Creek  at— 

Steamboat  Springs,  Colo.: 

description 46 

discharge 47 

discharge,  daily 47 

discharge,  monthly 47 

gage  height 47 

Solomonville,  Ariz., 

Montezuma  canal  near: 

discharge 250 

San  Jose  canal  near: 

discharge 250 

Union  canal  near: 

discharge 250 

Squaw  Creek  near- 
Big  Sandy,  Wyo.: 

description 33 

discharge 33 

discharge,  daily 34 

discharge,  monthly 34 

gage  height 33 
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Steamboat  Springs,  Colo., 

Soda  Creek  at:  Page. 

description 46 

discharge 47 

discharge,  daily 47 

discharge,  monthly 47 

gage  height 47 

Yampa  River  at: 

description 40-41 

discharge 41 

discharge,  daily 42 

discharge,  monthly 42 

gage  height 41 

Stewart,  J.  B.,  work  of 16 

Stratler,  Colo., 

Nigger  Gulch  near: 

discharge 250 

Stream  measurement,  accuracy  of— 

publications  on,  by  United  States  Geo- 
logical Survey 8-10 

Sulphur  Springs,  Colo., 
Grand  River  at: 

description 95-96 

discharge 96 

discharge,  daily 97 

gage  height 96 

Williams  Fork  near: 

description 113 

discharge 113 

discharge,  daily 114 

discharge,  monthly 115 

gage  height 114 

Swanzea,  Ariz., 

Bill  Williams  River  near: 

description 227 

discharge 228, 250 

gage  height 228 

T. 

Tables,  explanation  of 12-13 

Tacoma,  Colo., 

Animas  River  at: 

description 210-211 

discharge 211 

discharge,  daily 213 

discharge,  monthly 214 

gage  height 211-212 

Tanner,  Leonard,  work  of 16 

Taylor  River  at— 
Almont,  Colo., 

description 160 

discharge 160 

discharge,  daily 160, 161 

discharge,  monthly 162 

gage  height 160-161 

Tenmile  Creek  at— 
Dillon,  Colo.: 

description 117 

discharge 118 

discharge,  daily 1 18-119 

discharge,  monthly 119 

gage  height 118 

Terms,  definitions  of 10 

Thomasville,  Colo., 

Frying  Pan  Creek  at: 

description 148 

discharge 148 


Thomasville,  Colo.— Continued. 

Frying  Pan  Creek  at— Cortinaed.  Page. 

discharge,  daily 149 

discharge,  monthly 149 

gage  height 148 

Thurber,  Utah, 

Fremont  River  near: 

description 189 

d  ischarge 1 89 

discharge,  daily 190 

discharge,  monthly 191 

gage  height. 189-190 

Tomichi  Creek  at— 
Gunnison,  Colo.: 

discharge 250 

Trout  Creek  at— 
Pinnacle,  Colo.: 

description 51 

discharge 51 

discharge,  daily 52 

discharge,  monthly 53 

gage  height 51-52 

Trull,  Colo., 

Elk  River  near: 

description 49 

discharge 49 

discharge,  daily 50 

discharge,  monthly 51 

gage  height 49-50 

Tucson,  Ariz., 

Rillito  Creek  near: 

description 242 

discharge 242 

Santa  Cruz  River  at: 

description 241 

discharge 241 

U. 
Uncompahgre  River  at  or  near— 

Delta,  Colo.: 

description 181 

discharge 181 

discharge,  daily 182-183 

discharge,  monthly 183 

gage  height 182 

Fort  Crawford,  Colo.: 

description 177 

discharge 177 

discharge,  daily 178 

discharge,  monthly 179 

gage  height 178 

Montrose,  Colo.: 

description 179 

discharge 179, 250 

discharge,  daily 180 

discharge,  monthly 181 

gage  height 180 

Ouray,  Colo.: 

description 175 

discharge 175 

discharge,  daily 176 

discharge,  monthly 177 

gage  height 176 

Uncompahgre  River  basin,  stream  flow  in. .  175-185 
Union  canal  near — 

Solomonville,  Ariz.: 

discharge 250 
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V. 

Vasquez  Creek  near— 
Fraser,  Colo.: 

discharge 249 

Verde  River  at  or  near- 
Camp  Verde,  Ariz.: 

description 243 

discharge 243 

gage  height 243 

Verde  River  at— 
McDowell,  Ariz.: 

discharge 250 

discharge,  monthly 242 

Vermilion  Creek  basin,  stream  flow  in 38-39 

Vermilion  Creek  near— 
Ladore,  Colo.: 

description 38 

discharge 38 

gage  height 38-39 

Vernal,  Utah, 

Ashley  Creek  near: 

description 66 

discharge 66 

discharge,  daily 66 

discharge,  monthly 67 

gage  height 66 

Virgin,  Utah, 

Virgin  River  at: 

description 223 

discharge 223 

discharge,  daily 224 

discharge,  monthly 225 

gage  height 224 

Virgin  River  at— 
Virgin,  Utah: 

description 223 

discharge 223 

discharge,  daily 224 

discharge,  monthly 225 

gage  height 224 

Virgin  River  basin,  stream  flow  in 223-228 

W. 

Waha,  H.  B.,  work  of 16 

Wells  Gulch  a'— 
mouth: 

discharge 250 

West  Divide  Creek  at— 

Raven  (Beard's  Ranch),  Colo.: 

description 157, 159 

discharge 157, 250 

discharge,  daily 158 

discharge,  monthly 159 

gage  height 158, 159 

West  Elk  Creek  near- 
New  Castle,  Colo.: 

description 153-154 

discharge 154 

gage  height 154 

West  Mancos  River  near — 
Mancos,  Colo. : 

description 222 

discharge 222 

discharge,  daily 223 

discharge,  monthly 223 

gage  height 222 

White  River  basin,  stream  flow  hi 70-75 


White  River  (Ariz.)  near—  Page. 

Douglas,  Ariz.: 

description 246 

discharge 246 

gage  height 246 

White  River  (Colo.)  at— 

Meeker,  Colo.: 

description 71-72 

discharge : 72 

discharge,  daily 72-73 

discharge,  monthly 73 

gage  height 72 

White  River  (North  Fork)  near— 

Buford,  Colo.: 

descript  ion 70 

discharge 70 

discharge,  daily 71 

discharge,  monthly 71 

gage  height 70 

White  River  (South  Fork)  near— 

Buford,  Colo.: 

description 73 

discharge 74 

discharge,  daily 74-75 

discharge,  monthly 75 

gage  height 74 

Whitewater,  Colo., 

Gunnison  River  at: 

discharge 250 

Whitewater  Creek  at: 

discharge 250 

Whitewater  Creek  at  or  near— 

Glenwood,  N.  Mex.: 

discharge 250 

Mogollon,  N.  Mex.: 

description 236 

discharge 236 

discharge,  daily 237 

discharge,  monthly 238 

gage  height 236-237 

Whitewater,  Colo.: 

discharge 250 

Wickenburg,  Ariz., 

Hassayampa  River  near: 

description 245 

discharge 2 15, 250 

gage  height 2 15 

Williams  Fork  basin,  stream  flow  hi 112-115 

Williams  Fork  near— 

Scholl,  Colo.: 

descript  ion 112 

discharge 112 

gage  height 112-113 

Sulphur  Springs,  Colo.: 

description 113 

discharge 113 

discharge,  daily 114 

discharge,  monthly 115 

gage  height Hi 

Williams  River  at  or  near- 
Hamilton,  Colo.: 

description 60-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 62 

gage  height 61 
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Williams  River  at  or  near— Continued. 

Pyramid,  Colo.:  Page. 

description 58-59 

discharge 59 

discharge,  daily 60 

discharge,  monthly GO 

gage  height 59 

Wimmer,  O.  M.,  work  of 16 

Winkelman,  Ariz., 
Gila  River  at: 

discharge 250 

San  Pedro  River  at: 

discharge 250 

Wood,  B.  D.,  work  of 16 

Woodside,  Utah, 
Price  River  at: 

description 77 

discharge 77 

gage  height 78 

Work,  subdivision  of 16 

Y. 
Yampa,  Colo., 

Yam  pa  River  at: 

description 39 

discharge 39 

discharge,  daily 40 

discharge,  monthly 40 

gage  height 40 

Yampa  River  at  or  near— 
Craig,  Colo.: 

description  „ 42-43 

discharge 43 


Yampa  River  at  or  near— Continued. 

Craig,  Colo. — Continued.  Page. 

discharge,  daily 44 

discharge,  monthly 44 

gage  height 43 

Maybell,  Colo.: 

description 45 

discharge 45 

discharge,  daily 46 

discharge,  monthly 46 

gage  height 45 

Steamboat  Springs,  Colo.: 

description 40-41 

discharge 41 

discharge,  daily 42 

discharge,  monthly 42 

gage  height 41 

Yampa,  Colo.: 

description 39 

discharge 39 

discharge,  daily 40 

discharge,  monthly 40 

gage  height 40 

Yampa  River  basin,  stream  flow  in 39-06 

Yuma,  Ariz., 

Colorado  River  at: 

description 22 

discharge 22-23 

discharge,  daily 24 

discharge,  monthly 25 

gage  height 24 
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